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PKEFACE 

TO  THE  FIRST  EDITION. 
— ♦ — 

The  object  in  writing  the  present  work  has  been  to  produce 
a  book  which  should  be  literally  a  manual  in  point  of  size,  and 
yet  should  include  all  that  is  likely  to  be  required  by  students 
or  practitioners. 

In  order  to  save  as  much  space  as  possible,  I  have  omitted 
any  general  description  of  the  anatomy  of  the  female  sexual 
organs  or  of  the  development  of  the  embryo.  These  subjects 
belong  more  properly  to  works  on  Anatomy  and  Embryology 
respectively,  but  they  occupy  no  inconsiderable  space  in  most 
text-books  of  Midwifery.  As  regards  anatomy,  I  have  included 
only  those  points  about  the  anatomy  of  the  pelvis  as  a  whole 
which  have  a  bearing  upon  midwifery.  As  regards  the  develop- 
ment of  the  ovum,  I  have  included  only  what  is  necessary  in 
order  that  the  formation  of  the  placenta  and  the  foetal  mem- 
branes may  be  understood. 

On  most  practical  subjects  the  teaching  of  this  book  will  be 
found  to  agree  with  that  generally  adopted  by  British  autho- 
rities. On  a  few  points,  I  have  ventured  to  give  recommenda- 
tions differing  from  the  opinion  of  the  majority.  Among  these 
may  be  mentioned  especially  the  choice  of  leg  to  seize  in  version 
for  shoulder  presentation  ;  the  application  of  a  noose  to  the 
prolapsed  arm  ;  the  use  of  a  serrated  hook  for  decapitation  ; 
the  use  of  the  vectis  in  protracted  labour  with  an  unreduced 
occipito-posterior  position  of  the  vertex  ;  and  the  use,  under 
very  exceptional  circumstances  only,  of  an  oscillatory  movement 
in  extracting  with  forceps.    The  last  practice  is,  by  most 
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authors,  either  recommended  as  a  general  rule,  or  altogether 
denounced. 

On  some  theoretical  points  also,  the  mode  of  explanation  will 
be  found  to  be  original.  Among  these  are  the  mode  of  demon- 
strating how  flexion  of  the  foetal  head  is  produced  by  the 
pressure  of  the  girdle  of  contact  (Fig.  81,  p.  174)  ;  the  account 
of  the  opposite  modes,  as  regards  flexion  and  extension,  in 
which  the  fcetal  head  may  pass  the  brim  of  a  flattened  pelvis  ; 
the  proof  that  correct  axis  traction  may  be  exercised  by  ordinary 
long-curved  forceps  (Fig.  213,  p.  620)  ;  the  account  of  the 
leverage  action  of  forceps  ;  and  the  explanation  of  the  lateral 
obliquity  of  the  foetal  head. 

The  section  of  the  pelvis,  parallel  to  the  plane  of  the  brim, 
and  passing  through  its  points  of  support  on  the  heads  of  the 
femora  (Fig.  13,  p.  12),  has  not,  so  far  as  I  know,  been  hitherto 
figured  in  Obstetric  works.  It  appears  to  me  to  afford  the  best 
means  of  studying  the  effects  of  the  body-weight,  and  the  reac- 
tions to  the  body-weight,  on  the  shape  of  the  brim,  both  in 
normal  and  deformed  pelves.  For  it  is  only  the  components 
of  the  various  forces  resolved  in  the  plane  of  the  brim,  or 
parallel  to  that  plane,  which  directly  influence  the  shape  of  the 
brim,  or  of  parallel  sections  of  the  pelvis. 

In  the  account  of  the  mechanism  of  labour,  both  in  the 
normal  and  flattened  pelvis,  I  have  endeavoured  to  make  the 
description  of  the  subsidiary  movements  of  the  foetal  head  and 
their  causation  as  simple  as  possible,  and,  at  the  same  time, 
mechanically  and  geometrically  sound.    Special  attention  has 
been  given  to  the  mode  of  production  of  the  different  forms  of 
distorted  pelvis  ;  and  also  to  the  changes  in  the  normal  pelvis 
during  the  advance  from  infancy  to  maturity,  since  a  correct 
interpretation  of  these  goes  far  towards  explaining  the  produc- 
tion of  all  deformities.  I  have  tried  to  show  that  all  the  impor- 
tant peculiarities  of  shape  in  all  the  different  forms  of  pelvis  may 
be  explained  by  the  modified  action  of  a  few  simple  mechanical 
influences  which  act  upon  all  pelves,  whether  normal  or  de- 
formed.   I  have  adopted  a  classification  of  deformed  pelves 
different  from  that  usually  followed,  and  have  divided  the 
various  kinds  of  deformity,  not  according  to  their  causation, 
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but  according  to  the  shape  of  the  pelvis.  In  this  way,  those 
forms  of  pelvis  which  are  similar  in  their  obstetric  relations  are 
grouped  together. 

In  matters  calling  for  statistical  evidence  I  have  frequently 
quoted  from  the  records  of  the  Guy's  Hospital  Lying-in 
Charity.  These  records  contain  a  large  amount  of  material, 
since  they  have  been  kept  ever  since  the  year  1833,  and,  of 
late  years,  the  number  of  deliveries  attended  yearly  has  exceeded 
2,000.  The  remarkably  favourable  results  both  to  mothers 
and  children  obtained  by  the  high  forceps  operation  in  con- 
tracted pelves  (see  p.  536),  appear  to  be  specially  worthy  of 
note,  since  by  many  Continental  and  American  authorities 
this  operation  is  regarded  as  being,  under  these  circumstances, 
much  more  dangerous  than  version. 
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The  study  of  the  anatomy  of  the  pelvis  is  of  primary  importance 
for  the  obstetric  art,  since  upon  the  disproportion  of  its  size  to  that 
of  the  foetus,  or  abnormality  of  its  shape,  depends  a  large  proportion 
of  the  difficulties  which  are  met  with  in  delivery.  The  pelvis  is  a 
structure  adapted  for  fulfilling  many  functions  at  once,  and  its 
obstetric  functions  are  greatly  influenced  by  the  purely  mechanical 
conditions  to  which  it  is  subjected.  It  forms  (1),  a  bony  ring,  by 
means  of  which  the  weight  of  the  body  is  transmitted  to  the  legs  ; 
(2),  an  axis  for  the  movements  of  the  legs  upon  the  trunk ;  (3),  an 
attachment  for  many  of  the  most  powerful  muscles  of  the  trunk  and 
of  the  legs  ;  (4),  a  cavity  to  contain  the  pelvic  viscera  ;  and  (5),  a 
bony  canal  for  the  passage  of  the  child  in  parturition.  The  rough 
external  surface,  with  many  prominences  to  afford  leverage,  is 
adapted  for  the  attachment  of  muscles  ;  the  smooth  internal  surface 
is  suitable  for  the  passage  of  the  fcetus.  Owing  to  the  erect  posture 
of  women,  the  contents  of  the  abdomen  and  pelvis  tend  to  gravitate 
towards  the  pelvic  outlet.  Hence  there  is  a  mechanical  difficulty, 
which  does  not  exist  in  the  case  of  animals,  in  rendering  the 
structures  which  close  the  pelvis  strong  enough  to  prevent  any 
undue  yielding  under  pressure.  There  are  two  pecidiarities  in  the 
formation  of  tbe  bony  pelvis  which  tend  to  dimmish  this  difficulty. 
First,  the  considerable  inclination  which  the  brim  of  the  pelvis 
has  to  the  horizon  in  tbe  standing  position  has  the  effect  that  the 
major  portion  of  the  weight  of  the  abdominal  and  pelvic  viscera 
rests  rather  upon  the  anterior  abdominal  wall  and  anterior  bony 
wall  of  the  pelvis,  than  upon  the  soft  parts  which  close  the  pelvis 
inferiorly.  Secondly,  owing  to  the  curvature  of  the  pelvic  canal, 
o.  B 
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greater  than  that  of  the  pelvis  of  animals,  the  lower  part  of  the 
sacrum  and  coccyx  afford  some  measure  of  Lony  support  to  the  con- 


Fig,  l. — Os  mnominatum. 


Fig.  2.-Division  between  the  ilium,  ischium,  and  pubes. 

tained  viscera,  and  give  a  firm  attachment  to  the  muscles  and  other 
structures  which  constitute  the  pelvic  floor.  ■ 

As  in  almost  all  mammalia  the  pelvis  is  made  up  of  four  bones  , 
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two  ossa  zmnominata,  the  sacrum,  and  the  coccyx.  Of  these,  each 
os  iimominatum  is  formed  by  the  union  of  three  principal  portions, 
the  ilium,  ischium,  and  pules.  These  are  separated  from  each  other, 
generally  up  to  about  the  age  of  twenty,  by  a  triradiate  or  Y-shaped 
piece  of  cartilage,  having  its  centre  at  the  acetabulum.  In  addi- 
tion to  the  pelvis  proper,  the  last  lumbar  vertebra  has  also  to  be 


Fig\  4. — Section  of  sacrum 
Fig.  3.— Sacrum  and  coccyx.  and  coccyx. 


taken  into  consideration  in  relation  to  certain  pelvic  deformities. 
The  student  will  be  assumed  to  be  fully  acquainted  with  these 
bones,  as  described  in  text-books  of  anatomy,  and  those  points  only 
which  have  a  special  bearing  on  obstetrics  will  be  here  considered. 

The  Pelvis  as  a  whole. — -The  formation  of  the  pelvis  out  of 
several  bones,  instead  of  as  a  completely  ossified  ring,  serves  a 
tuple  purpose.  1st.  It  allows  the  progressive  development  which 
takes  place  .^specially  about  the  age  of  puberty  in  the  female  sex. 
2nd.  By  allowing  a  certain  degree  of  yielding  of  the  joints,  it 
diminishes  the  risk  of  fracture.  3rd.  It  diminishes  in  some  degree 
the  jar  transmitted  to  the  trunk  and  brain  from  any  concussion 
upon  the  feet. 

The  pelvis  is  divided  into  two  parts  by  an  irregularly  oval  ring, 
somewhat  approximating  towards  a  heart-shape,  which'  constitutes 
the  pelvic  brim  or  inlet,  and  is  the  part  of  the  bony  canal  at  which 
deformities  most  frequently  exist,  an. I  impediment  to  the  passage  of 
the  foetus  most  frequently  occurs.    The  upper  half,  or  false  pelvis, 
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has  no  direct  concern  with  the  mechanism,  of  parturition,  and  chiefly 
interests  the  obstetrician  by  the  fact  that,  from  varieties  m  its 


Fig.  5 -Female  pelvis,  seen  from  the  front. 


•     a  «„  «,p  >ixis  of  the  brim.   Antero-posterior  or  conjugate, 
Hj.  6._Female pelvis, ^ewedm ^^e^iamctor8  marked. 
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comprised  between  inlet  and  outlet.  The  brim  is  formed  by 
the  upper  margin  of  the  pubes  in  front,  the  ilio-pectineal  bine  of  the 
innominate  bone  on  either  side,  and  the  upper  and  anterior  margin 
and  promontory  of  the  sacrum  behind.  It  is  to  be  noted,  however, 
that,  although  the  promontory  of  the  sacrum  is  usually  regarded  as 
forming  part  of  the  brim,  it  generally,  in  the  normal  pelvis,  lies 
slightly  above  the  true  plane  of  the  brim.  Thus  the  plane  of  the 
brim  cuts  the  front  of  the  sacrum  in  a  line  situated  at  a  small  but 
variable  distance  below  the  promontory  ;  and,  if  the  promontory  of 


Fig.  7. — Outlet  of  pelvis.   Anteroposterior  and  transverse  diameters  marked. 

the  sacrum  is  regarded  as  forming  part  of  the  curve  of  the  brim, 
that  curve  does  not  lie  accurately  in  one  plane.  The  promontory 
of  the  sacrum,  even  in  the  normal  pelvis,  forms  a  flattened  portion 
in  the  curve  of  the  brim,  but  does  not  actually  project  inwards. 
In  the  commoner  varieties  of  deformity,  it  does  so  project  inwards, 
and  causes  the  shape  of  the  brim  to  resemble  an  actual  heart-shape 
or  kidney-shape.  The  cavity  of  the  pelvis  is  bounded  by  the 
sacrum  and  coccyx  behind,  the  pubic  bones  in  front,  the  inner 
surface  of  the  innominate  bones,  with  the  sacro-sciatic  ligaments 
and  the  muscles  attached  to  them,  at  the  sides.  The  outlet  is 
lozenge-shape,  and  has  the  tubera  ischii  at  each  side,  the  rami  of 
the  ischia  and  pubes  converging  to  the  lower  margin  of  the  sym- 
physis pubis  in  front,  and  the  sacro-sciatic  ligaments  converging  to 
the  coccyx  and  lower  end  of  sacrum  behind.  The  pelvic  brim  is 
sometimes  termed  the  superior  strait,  the  outlet  the  inferior  strait- 
Differences  between  Male  and  Female  Pelves. — There 
are  important  differences  between  the  male  and  female  pelvis,  the 
peculiarities  of  the  latter  being  necessary  to  qualify  it  for  its  funo- 
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tions  in  parturition.  The  bones  of  the  female  pelvis  are  thinner 
and  slighter,  and  the  prominences  for  muscular  attachment  less 
strongly  marked.     When  looked  at  from  the  front,  the  female 


Fig.  9.— Male  pelvis,  viewed  in  the  axis  of  the  hrim. 

sequence,  both  the  tubera  ischii  and  the  acetabula  are  much  further 
apart.  The  latter  circumstance  causes  the  woman  to  have  a  more 
undulatory  or  side-to-side  movement  in  walking  than  man.  ihe 
iliac  fossa,  are  also  more  widely  spread  out  and  thus  give  the 
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greater  breadth  across  the  hips  to  woman's  figure.  A  marked 
difference  is  the  greater  width  of  the  pubic  arch,  which  in  women  is 
usually  greater  than  a  right  angle,  on  the  average  about  95°  ;  in 
man  less  than  a  right  angle,  on  the  average  about  75°.  The  depth 
of  the  symphysis  pubis  is  much  less  in  woman,  and  the  sacrum  is 
also  less  deep  as  well  as  broader.  The  obturator  foramina  are  more 
triangular,  and  their  vertical  diameter  less  in  proportion.  The 
dimensions  of  the  brim  are  manifestly  larger,  and  more  especially 
the  magnitude  of  the  transverse  in  proportion  to  the  antero- 
posterior diameter.  Looked  at  from  below,  the  greater  size  of 
the  outlet  of  the  female  pelvis  is  still  more  manifest  than  that  of 
the  inlet. 

These  peculiarities  in  the  female  pelvis  are  connected  with  the 
presence  in  it  of  the  female  genital  organs,  and  the  larger  space 
Avhich  they  occupy.     In  cases  in  which  the  uterus  and  ovaries  are 
imperfectly  developed,  the  pelvis  is  not  unfrequently  small,  and 
conversely,  in  cases  of  double  uterus, 
the  transverse  diameter  of  the  pelvis 
has  been  found  unusually  large.  There 
is  considerable  variety  in  different  in- 
dividuals in  the  degree  in  which  the 
characteristics  of  the  female  pelvis, 
especially  the  large  size  of  the  brim, 
associated  with  great  length  of  the 
transverse  compared  to  the  anteropos- 
terior diameter,  are  developed.  There 
are  also  differences  between  different 
races.     In  the  most  intellectual  races 
the  pelvis  is  most  fully  developed  in 
urea,  a  difference  which  must  be  asso- 
ciated with  the  greater  size  of  the 
children's  heads.    The  development  is 
greatest  in  the   Circassian  race,  and 
affects  especially  the  transverse  diame- 
ter.    In  the  more  savage  races,  on 

the  contrary,  such  as  Negroes,  Hottentots,  Bushmen,  and  Australian 
Aborigines,  not  only  is  the  size  somewhat  less,  but  the  pelvic  brim 
is  more  round,  from  relative  smallness  of  the  transverse  diameter, 
and  thus  shows  a  slightly  greater  resemblance  to  the  type  of  the 
monkey's  pelvis,  in  which  the  anteroposterior  diameter  is  greater 
than  the  transverse  (see  Fig.  10).  The  angle  of  the  pubic  arch  is 
also  generally  not  so  great. 

Inclination  of  the  Pelvis. — It  was  formerly  supposed  that, 
in  the  erect  position,  the  plane  of  the  pelvic  brim  was  only  slightly 


Fig.  10. 


—Pelvis  of  a  large  monkey. 
(After  Humphry.) 
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inclined  to  the  horizon,  that  is,  that  it  was  nearly  in  the  position 
which  it  assumes  when  the  dry  pelvis  is  placed  upon  a  table,  resting 
upon  the  tip  of  the  coccyx  and  the  tubera  ischii.  A  trace  of  this 
error  still  remains  in  the  term  horizontal  ramus,  applied  to  the 
upper  ramus  of  the  pubes,  whereas  in  the  upright  position  of  the 
man  or  woman,  this  ramus  is  in  reality  more  nearly  vertical  than 
horizontal.     It  was  first  shown  by  Naegele  that  the  plane  of  the 


A  B  I. 

B  F. 
N. 


Fig.  11.— Antero-posterior  section  of  pelvis. 
a  b.  Horizon.  c  d.  Vertical  line. 

Angle  of  inclination  of  pelvic  brim  to  horizon,  equal  to  60  . 
Axis  of  pelvic  brim.  &  K.  Mid-plane  of  pelvic  cavity. 

Projection  on  plane  of  section  of  apex  of  ischial  "P™^^         gmith  j 


brim,  in  the  erect  position,  approaches  more  nearly  to  the  vertical 
than 'the  horizontal,  and  he  estimated  the  angle  which  it  makes  with 
the  horizon  at  60°  or  more.  According  to  the  observations  of 
Meyer,  it  varies,  according  to  the  position  of  the  thighs,  from  45° 
to  100°  and  in  the  usual  erect  posture,  is  on  an  average  54  "5. 
Taking  the  angle  at  60°,  it  follows  that  the  height  of  the  promon- 
tory of  the  sacrum  above  the  top  of  the  pubes  is,  on  the  average, 
about  3f  inches.  A  line  passing  horizontally  backwards  through 
the  top  of  the  pubes  passes  below  the  tip  of  the  sacrum,  and  inter- 
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sects  the  coccyx.  The  tip  of  the  coccyx  is  above  the  level  of  the 
apex  of  the  pubic  arch,  and  a  line  joining  these  two  points  makes 
an  angle  of  about  10°  with  the  horizon. 

In  the  upright  position  the  vertical  line  through  the  centre  of 
gravity  of  the  body  passes  through  a  point  a  little  behind  the 
promontory  of  the  sacrum.  It  corresponds  almost  exactly  with  the 
line  c  D  in  Fig.  11.  For  equilibrium  to  be  maintained,  when  the 
body  is  balanced  upon  the  heads  of  the  femora  by  the  aid  of  gentle 
muscular  action,  this  vertical  line  must  lie  exactly,  or  almost 
exactly,  in  the  vertical  plane  through  the  points  where  the  acetabula 
rests  upon  the  heads  of  the  femora.  In  standing  at  ease,  how- 
ever, the  inclination  of  the  pelvis  is  slightly  diminished,  until 
the  strong  ilio-femoral  ligaments,  or  one  of  them,  are  put  upon 
the  stretch,  and  relieve  the  muscles  in  the  duty  of  maintaining 
the  balance.  The  vertical  line  through  the  centre  of  gravity 
then  falls  somewhat  behind  the  vertical  plane  passing  through  the 
acetabula. 

In  pregnane)',  or  when  any  abdominal  tumour  exists,  the  pelvic 
inclination  is  diminished.  The  centre  of  gravity  of  the  body  in  its 
new  position  must  be  brought  over  the  points  of  support  at  the 
heads  of  the  femora,  in  order  to  maintain  the  balance.  This  is 
effected,  partly,  it  is  true,  by  the  woman  throwing  her  shoulders  back- 
ward, and  so  altering  the  curve  of  the  spine,  but  partly  also  by 
rotation  backward  of  the  whole  trunk  together  upon  the  heads  of 
the  femora.  The  effect  which  such  rotation  through  any  given 
angle  will  have  upon  the  position  of  the  centre  of  gravity  will  be 
greater  in  proportion  to  the  height  of  a  woman.  Hence,  in  short, 
women,  during  pregnancy,  either  the  inclination  of  the  pelvis  is 
more  diminished  than  in  tall  women,  or,  more  frequently,  the 
shoulders  are  more  thrown  back,  and  thus  the  pregnant  condition 
becomes  more  manifest. 

Articulations  of  the  Pelvis. — There  are  certain  peculiar- 
ities about  the  pelvic  articulations  which  adapt  them  for  the  functions 
of  parturition,  and  accordingly  there  is  a  slight  difference  between 
the  male  and  female  pelvis  as  regards  these  joints. 

Sa<yro-iHac  Synchondrosis. — The  bones  are,  for  the  most  part, 
firmly  united  by  the  cartilages  which  cover  the  opposed  articular 
surfaces.  But  in  the  adult  woman,  and  especially  in  pregnancy, 
a  synovial  membrane  exists  between  these  surfaces,  and  a  certain 
small  degree  of  movement  is  permitted.  The  nature  of  this  move- 
ment is  a  tilting  of  the  sacrum  backward  or  forward  relatively  to  the 
pelvis  up., i,  a  transverse  axis  passing  through  the  cont.iv.  of  the 
joint.  Thus,  by  the  tilting  backwards  ul'  the  promontory  of  the 
sacrum  the  anteroposterior  diameter  of  the  inlet  is  somewhal 
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increased,  and  conversely  by  the  tilting  backward  of  its  lower 
extremity,  there  is  a  slight  gain  of  space  at  the  outlet  (Fig.  12, 

P-  10)-  '  i  ♦ 

The  centre  of  movement  is  nearer  to  the  promontory  than  to 

the  tip  of  the  sacrum.    Hence  the  tip  describes  an  arc  of  a  longer 

circle  than  the  promontory,  and  the  diameter  of  the  outlet  is  more 

affected  than  that  of  the  inlet.    It  is  estimated  by  Matthews  Duncan 

that,  by  nutation  forward  of  the  promontory,  the  conjugate  diameter 

of  the  inlet  may  be  diminished  as  much  as  one  or  even  two 

lines,  and  that  to  this  diminution  corresponds  an  augmentation 

of  the  corresponding  diameter  of  the  outlet  of  probably  double  the 

amount.  , 

In  this  way  parturition  is  facilitated  in  a  perceptible  degree. 
At  the  early  stage  of  labour  the  woman  is  naturally  inclined  to  be 

up  and  about,  or,  if  m 
bed,  to  lie  with  the  thighs 
extended  ;    and  in  these 
positions  the  promontory 
of   the  sacrum  is  tilted 
back,  and  the  pelvic  brim 
gains  its  greatest  dimen- 
sions.    When,  however, 
the  head  is  passing  through 
the  outlet  she  instinctively 
draws  up  her  knees  and 
bends  her  body  over  them, 
while  the  contraction  of 
the    abdominal  muscles 
draws  the  pubes  upward. 
The  effect  of  this  is  to 
tilt  the  promontory  for- 
ward and  the  lower  end 
of  the  sacrum  with  the 
coccyx  backward,  and  so 
crive  increased  room  at  the 
outlet     A  similar  movement  has  been  described  as  taking  place  in 
Wr  deetee  by  the  assumption  of  a  similar  position  m  defecation. 

SvmSvds'  P^-The  fibro-cartilage  is  thicker  in  front  than 
be£f  anT  towards  the  posterior  part  there  is  a  small  niterspace 

Ut^^1lSSn.-The   sacrum  is   joined    to  the 
Savro^occygeao  fe   ^   that  imitlllg  the  otter 


Ficr  12.— Nutation  of  sacrum  during  parturition. 
Symphysis  pubis. 

r  d  Ordinary  position  of  sacrum. 

/d>  Sacrum  mite  position  of  extreme  nuta- 
tion.    The  tip  of  the  sacrum  is  carried 
backward,  so  as  to  augment  the  antero- 
posterior diameter  of  the  inferior  strait. 
1  (After  Matthews  Duncan. ) 
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a  synovial  membrane  between  the  sacrum  and  coccyx,  whereby  a 
considerable  amount  of  backward  and  forward  movement  is  allowed. 

Changes  in  Pelvic  Joints  during  Pregnancy. — In  preg- 
nancy the  cartilages  and  fibrous  structures  become  swollen  and 
softened,  and  the  synovial  cavities  extended,  so  that  the  bones  are 
separated  slightly  further,  and  the  mobility  increased.  In  some  cases 
this  process  proceeds  to  a  morbid  degree,  or  persists  too  long  after 
delivery.  Walking  may  thus  be  painful  or  difficult  from  undue 
mobility  at  the  joints,  especially  at  the  symphysis  pubis.  In  some 
animals  the  changes  in  the  joints  are  of  more  importance  than  in 
woman.  Thus,  in  guinea-pigs  Avide  separation  takes  place  at  the 
symphysis  pubis  in  delivery,  and,  in  the  sow,  tilting  of  the  sacrum 
materially  enlarges  the  pelvic  canal. 

Mechanical  Action  of  the  Sacrum. — A  vertical  trans- 
verse section  of  the  pelvis  through  its  points  of  support  has  the  form 
of  an  arch,  both  in  the  standing  and  the  sitting  position ;  these 
points  of  support  being,  in  the  former  case,  the  acetabula,  in  the 
latter,  the  tubera  ischii.  There  is  no  mechanical  analogy,  however, 
to  an  arch  in  architecture,  for  the  opening  out  of  the  arch  is  not 
prevented  by  any  lateral  supports,  but  partly  by  the  ring  of  the 
pelvis  being  completed  at  the  symphysis  pubis,  and  partly  by  the 
strong  and  widespread  union  of  the  ilia  with  the  sacrum.  Nor  has 
the  sacrum  any  analogy  to  the  keystone  of  an  arch,  although,  on 
account  of  its  general  resemblance  to  a  wedge,  it  was  formerly 
compared  to  one.  It  has  been  shown  by  Matthews  Duncan 
that  its  action  is  rather  that  of  a  strong  transverse  beam,  which 
receives  the  weight  of  the  body  at  its  centre,  and  transmits  it  at  its 
extremities  to  the  ilia. 

The  weight  of  the  body  may  (by  the  parallelogram  of  forces)  be 
considered  as  made  up  of  two  components,  one  tending  to  force  the 
sacrum  downward  and  forward  in  the  plane  of  the  pelvic  brim  (or 
in  the  direction  i  b  in  Fig.  11,  p.  8),  the  other  tend  Lng  to  force  it 
backward  at  right  angles  to  that  plane  (or  in  the  direction  i  J  in  the 
-ame  HgUre).  Taking  the  pelvic  inclination  at  60°,  the  latter  force 
is  exactly  half  the  weight  of  the  trunk,  the  former  a  much  more 
considerable  portion  of  it.* 

A  section  through  the  centre  (if  the  sacroiliac  joint  parallel  to  the 
brim  of  the  pelvis  (Fig.  13,  p.  12)  shows  that  the  sacrum  is  broader 
below  than  above,  and  that  its  general  shape,  therefore,  is  just  the 
revers..  of  such  a  Wedge-shape  as  would  be  required  to  counteract 
i lie  tendency  to  displacement  in  the  plane  of  the  brim.  A  main 
part  of  the  weight  is  in  fact  borne  by  the  posterior  sacro-iliac 


*  The  exact  proportion  is  sin.  60°  or  '8GG. 
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ligaments  (a  b,  Fig.  13),  by  which  the  sacrum  is,  as  it  were, 
suspended  from  the  posterior  crests  of  the  ilia.  On  looking  at  the 
section,  however,  it  will  be  seen  that,  near  the  centre  of  the  joint, 
there  is  a  space  through  which  the  general  wedge-shape  ot  the 
section  of  the  sacrum  is  reversed.    In  this  way  is  formed  a  notch, 


iha,  which  its  pTCSsuie  iu  „„+iAT1  nf  the  uosterior  sacro-ihac 

portion  to  the  strength  of  the  displacing  force. 


MEASUREMENTS  OF  THE  PELVIS. 


Measurements  of  the  Pelvis. — The  dimensions  of  the 
canal  of  the  true  pelvis  may  be  estimated  by  drawing  any  number 
of  imaginary  planes  at  different  levels,  and  ascertaining  the  diameters 
of  each  plane.  Of  these  planes  the  most  important  are — first,  the 
plane  of  the  brim  ;  secondly,  the  median  plane  of  the  pelvic  cavity, 
passing  through  the  centres  of  the  sacrum  and  of  the  symphysis 
pubis ;  and  thirdly,  the  plane  of  the  outlet.  The  median  plane 
intersects  the  obturator  foramen  near  its  upper  part,  and  the  greater 
sciatic  foramen  a  little  above  its  centre,  crossing  the  ischium  above 
the  level  of  its  spine.  (See  Fig.  15,  p.  16,  and  Fig.  16,  p.  18.) 
The  plane  of  the  outlet  is  generally  regarded  as  drawn  through  the 
apex  of  the  pubic  arch  and  the  tip  of  the  coccyx.  Such  a  plane, 
however,  has  no  fixed  position,  but  varies  with  the  position  of  the 
coccyx ;  and,  further,  except  in  case  of  ankylosis  of  the  coccyx, 
it  is  the  plane  of  outlet  of  the  fixed  bony  pelvis,  terminating  at  the 
lower  extremity  of  the  sacrum,  which  determines  the  limit  of  size 
of  the  body  which  can  pass  out.  For  the  coccyx  can  be  pressed 
backward  until  the  antero-posterior  diameter  measured  from  its  tip 
exceeds  that  measured  from  the  lower  end  of  the  sacrum.  More- 
over, the  coccyx  being  thus  moveable,  and  virtually  endowed  with 
elasticity  in  virtue  of  its  connection  with  the  perineum  and  its 
muscles,  any  influence  which  it  exercises  upon  the  progress  of 
labour  is  comparable  rather  to  that  exercised  by  the  soft  parts  of  the 
perineum,  and  differs  totally  from  the  resistance  of  the  rigid  portion 
of  the  pelvis.  Hence  it  appears  preferable,  with  Tyler  Smith,  to 
regard  the  plane  of  the  outlet  as  that  drawn  through  the  apex  of 
the  pubic  arch  and  the  lower  extremity  of  the  sacrum  (m  n,  Fig.  16, 
p.  18).  Such  a  plane  is  inclined  about  16°  to  the  horizon, 
assuming  the  inclination  of  the  pelvic  brim  to  be  60°,  while  a 
plane  drawn  through  the  tip  of  the  coccyx  is  inclined  only  about 
1 0°,  or  less,  according  to  the  position  of  that  bone. 

Diameters  of  the  Pelvis.  —  In  each  plane  three  diameters  are 
generally  described,  the  antero-posterior,  the  oblique,  and  the 
transverse  (see  Fig.  6,  p.  4).  At  the  brim  the  term  conjugate  is 
frequently  applied  to  the  antero-posterior  diameter.  The  name  is 
taken  from  that  given  to  the  smallest  diameter  of  an  ellipse,  and 
should  not  therefore  be  extended,  as  it  sometimes  is,  to  the  antero- 
posterior diameters  in  the  cavity,  and  at  the  outlet,  since  these  are 
not  the  smallest  in  their  respective  planes.  The  oblique  diameters 
at  the  brim  are  drawn  from  a  point  on  the  ilio-pectineal  line  a  little 
in  front  of  the  sacro-iliac  joint  on  either  side  to  a  point  correspond- 
ing with  the  ilio-pectineal  eminence.  It  is  to  be  noted  that  the 
right  oblique  diameter  (r  o)  is  that  which  starts  from  the  right  sacro- 
iliac joint,  and  the  left  oblique  (l  o)  that  which  starts  from  the  left 
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sacro-iliac  joint.  Some  confusion  has  arisen  from  the  fact  that  some 
French  authors  have  used  the  terms  in  just  the  opposite  sense, 
naming  each  oblique  diameter  from  its  anterior  instead  of  from  its 
posterior  extremity.  Taking  the  average  of  a  large  number  of 
normal  pelves,  the  following  may  be  given  as  the  standard 
measurements,  taking  the  nearest  quarter  of  an  inch,  and  avoiding 
decimals  : — 

Anteroposterior.        Oblique.  Transverse. 
Brim  A\  4f  5^ 

,     Cavity         4|  (sj)  4f 

Outlet  U  (4j)  4j 

The  oblique  diameters  at  the  cavity  and  the  outlet  are  enclosed 
in  brackets,  as  of  comparatively  little  importance,  since  their  length 
is  uncertain,  not  being  measured  between  bony  points. 

The  rhomboidal  opening  presented  by  the  pelvis  including  the 
coccyx,  when  looked  at  from  below  (Fig.  7,  p.  5),  does  not  lie  in 
one  plane,  the  tuberosities  of  the  ischia  being  on  a  lower  level  than 
the  line  joining  the  apex  of  the  pubic  arch  to  the  tip  of  the  coccyx. 
It  may  be  regarded  as  made  up  of  two  triangles,  one  side  being 
common  to  the  two,  namely,  the  transverse  diameter  between  the 
tuberosities  of  the  ischia,  the  apex  of  one  triangle  being  the  apex  of 
the  pubic  arch,  of  the  other  the  tip  of  the  coccyx. 

The  following  are  average  measurements  : — 

Between  ischial  tuberosities   4i 

Antero-posterior  measured  to  tip  of  coccyx     .        .  H 
This  may  be  increased  when  the  coccyx  is  pushed 

backward  in  parturition  to                              42  5 

It  will  be  observed  that  the  transverse  diameter  is  progressively 
and  considerably  diminished  in  passing  from  the  brim  towards  the 
outlet  the  effect  of  which  is  obvious  on  looking  at  a  vertical  section 
of  the  pelvis  from  side  to  side  perpendicular  to  the  plane  of  the 
brim  (Fig  14)  The  diminution  is  chiefly  due  to  a  slightly  marked 
line  of  elevation  running  from  the  brim  at  about  the  position  of  the 
ilio-pectineal  eminence  downward  and  backward  to  the  ischial  spine, 
at  which  point. the  transverse  diameter  is  the  smallest  of  all  the 
diameters  of  the  normal  pelvis,  being  only  four  inches,  or  very 
little  more.  On  looking  at  a  lateral  view  of  the  pelvis  from  within 
(Via  15  p.  16),  it  will  be  seen  that  this  line  divides  the  teal 
wall  into'  an  anterior  and  posterior  part.  Before  and  behind  this 
elevated  line  are  two  smooth  inclined  planes,  the  former  looking 
SlY  forward,  the  latter  slightly  backward.  These  are  the 
anterior  and  posterior  inclined  plane*  of  the  ischium.    This  narrowing 
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of  the  lateral  dimensions  of  the  pelvis  from  above  downwards 
has  a  considerable  influence  on  the  rotations  of  the  foetus  in  partu- 
rition ;  and  the  pressure  of  the  inclined  planes  comes  also  into  play, 


Fig.  14. — Section  of  pelvis,  side  to  side  ;  perpendicular  to  plane  of  brim. 

although,  by  some  authors,  an  exaggerated  importance  has  been 
attached  to  them. 

The  antero-posterior  diameter  becomes  considerably  increased  as 
it  is  traced  downward  from  the  brim  into  the  cavity  of  the  pelvis 
but  is  diminished  again  rather  suddenly  when  the  inferior  strait  or 
plane  of  outlet  of  the  true  rigid  pelvis  is  reached.    Beyond  this 
point  it  is  again  somewhat  increased,  owing  to  the  mobility  of  the 
coccyx,  supposing  this  bone  to  be  pressed  backward  to  its  fullest 
extent.    The  diminution  which  the  antero-posterior  diameter  under-  ■ 
goes  at  the  inferior  strait  does  not,  however,  alter  the  general  result, 
namely,  that  the  transverse  diameter  is  the  longest  at  the  brim,  the  1 
oblique  in  the  cavity,  and  the  antero-posterior  at  the  outlet.    It  ' 
will  be  seen  hereafter  that  this  fact  is  of  great  importance  in 
determining  the  movement  of  the  foetal  head,  the  longest  diameter 
of  which  rotates  as  in  a  screw,  following  the  longest  diameter  of 
the  pelvis. 

The  right  oblique  diameter  at  the  brim  is,  as  a  rule,  slightly 
longer  than  the  left.  Two  causes  may  contribute  to  this  result"; 
first,  the  greater  use  of  the  right  leg,  leading  to  a  greater  inward 
pressure  at  the  right  acetabulum,  and  a  consequent  relative  shorten- 
in-,  in  development,  of  the  left  oblique  diameter,  ending  at  that 
acetabulum  ;  secondly,  a  congenital  asymmetry,  which  runs  through- 
out the  vertebral  column,  including  the  cranial  bones,  and  in  virtue 
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of  which,  that  column  has  a  slight  tendency  towards  a  spiral  arrange- 
ment instead  of  being  perfectly  straight.  It  is  doubtful,  however 
whether  the  right  leg  is  generally  stronger  than  the  left;  and 


whether  it  is  not  rather  the  left  leg  which  corresponds  to  the 
rfrht  arm  with  which  it  moves  synchronously. 

Alterations  of  diameters  by  soft  ^,-The  dimeters  as  given 
above  are  measured  in  the  dry  pelvis,  and  the  presence  of  the  so 
farts  introduces  modifications  of  some  importance  especially  at  he 
neMc  brim.    In  general  the  soft  parte  dimmish  each  available 
pemc  Uii  b  be  utenne  wall  intervenes 

Si  n  »effig  *>  1**  *  ««*  -  l"e 

-between  mc  i  »  '  Al  the  hlim  however,  the  pro- 

tSTS  to  portd  iliacas  mnseles  lessen  the 

SSSTa&ra  hi-.  «—*  °f       sm*r  thn"  tte 

,r^— 2-B»L  ».  »  aireadv  given  *ere 
is  Ithe,-  which  has  r-^T^^  — 

fflwi  conjugate  (c  D),  or  saoro-suhpnlnc  diameter 
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(e  n,  Fig.  16,  p.  18).  In  the  normal  or  slightly  contracted  pelvis 
it  is  about  two-thirds  of  an  inch  longer  than  the  true  conjugate, 
and  therefore  measures  normally  4 "90  inches.  Another  diameter 
commonly  given  is  the  sacro-cotyloid  diameter  measured  from  the 
promontory  of  the  sacrum  to  a  point  corresponding  to  the  acetabulum 
on  each  side.  It  measures  normally  3|  inches.  The  cavity  of  the 
pelvis  is  much  deeper  posteriorly  than  anteriorly,  the  depth  from 
the  promontory  to  the  tip  of  the  sacrum  being  3|  inches,  or  to  the 
top  of  the  coccyx,  4^  inches,  while  the  depth  of  the  symphysis 
23ubis  is  lj  inches. 

External  Measurements. — The  external  measurements  of  the  pelvis 
are  only  of  significance  from  the  fact  that  inferences  may  be  drawn 
from  varieties  in  them  with  regard  to  the  magnitude  of  internal 
diameters.    The  following  are  average  measurements  : — 

Inches. 

Between  anterior-superior  spines  of  ilia  (Dist.  Sp.  II.)  10 
Between  widest  part  of  iliac  crests  .     (Dist.  Or.  II.)  lOf 
External  conjugate  (C.  Ext.)  between  spine  of  last 
lumbar  vertebra  and   upper   part  of  symphysis 
pubis     ........  71 

Axis  of  the  Pelvis. — By  the  axis  of  the  pelvis  is  meant  an 
imaginary  line  indicating  the  course  taken  by  the  centre  of  the 
foetal  head  as  it  passes  through  the  genital  canal.    This  course  not 
being  precisely  defined,  various  modes  have  been  given  for  drawing 
the  axis  of  the  pelvis.    Thus  the  centre  of  the  head  was  supposed 
to  move  in  what  was  called  the  circle  of  Carus,  a  circle  having  its 
centre  at  the  upper  margin  of  the  pubes,  and  a  radius  equal  to  half 
the  conjugate  diameter  of  the  brim.    But  the  inner  surface  of  the 
sacrum  is  almost  straight  in  vertical  section  so  far  as  the  junction  of 
its  second  and  third  bones,  and  the  inner  surface  of  the  pubes  is 
also  nearly  straight,  diverging  only  at  a  small  angle  from  the  direc- 
tion of  the  surface  of  the  sacrum.    The  centre  of  the  head,  there- 
fore, in  the  first  part  of  its  course,  descends  almost  in  a  straight 
line,  as  through  a  cylinder,  until  it  is  low  enough  for  the  head'  to 
meet  the  resistance  of  the  curved  portion  of  the  sacrum,  forming 
part  of  the  pelvic  floor.     Its  course,  therefore,  has  no  resemblance 
to  the  arc  of  a  circle,  neither  does  it  resemble  a  parabola,  to  which 
it  has  been  compared,  for  the  two  arms  of  a  parabola  tend  towards 
directions  parallel  to  each  other,  if  produced  far  enough. 

The  following  construction  for  drawing  the  pelvic  axis  will  give 
a  hue  closely  approximating  to  the  path  of  the  centre  of  the  fetal 
head.  Through  flu:  promontory  of  the  sacrum  draw  a  line  e  f 
(see  Fig.  10,  p.  is),  not  to  the  absolute  summit  of  the  symphysis 
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pubis,  but  to  the  nearest  point  of  the  symphysis.  This  line  repre- 
sents the  smallest  diameter  through  which  the  foetus  has  to  pass  at 


Fiir  lfi  —  Diasrram  showing  axis  and  planes  of  pelvis,  abc,  axis  of  pelvis  ;  o  i>.  axis 
of ^develowd  canal  of  soft  parts  ;  x,  anus  as  distended  in  parturition i;  «  F,  plane 
of  brim  k  L,  S-plane  of  cavity ;  m  n,  plane  of  outlet ;  o  r.  axis  of  brim  ;  q  R, 
axis  of  mkVplane ;  s  t,  axis  of  outlet;  h  .., horizon;  b  N>  diagonal  conjugate  or 
sacro-subpubic  diameter. 

the  brim,  and  therefore  most  rightly  deserves  the  name  of  the  true 
conjugate  diameter.    It  is  sometimes  called  the  obstetm_true_cor.- 
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jugate  diameter,  to  distinguish  it  from  a  line  drawn  to  the  absolute 
summit  of  the  symphysis,  as  in  figure  11  (p.  8).  The  plane  passing 
through  e  f  perpendicular  to  the  plane  of  the  figure  is,  for  practical 
purposes,  the  plane  of  the  pelvic  brim.  Similarly,  if  m  n  be  drawn 
from  the  tip  of  the  sacrum  to  the  nearest  point  at  the  bottom  of  the 
symphysis  pubis,  m  n  is  the  smallest  antero-posterior  diameter  at 
the  inferior  strait,  and  the  plane  passing  through  m  n  perpendicular 
to  the  plane  of  the  figure,  is  the  plane  of  the  pelvic  outlet. 

From  the  point  in  front  of  the  pubes  where  E  p  and  M  n  meet, 
let  any  number  of  radii  be  drawn  intersecting  the  pubes  and  the 
sacrum,  and  let  a  line  a  b  c  be  drawn,  passing  through  the  centres 
of  all  those  portions  of  the  radii  which  are  intercepted  between  the 
inner  surfaces  of  the  pubis  and  sacrum.  The  line  a  b  c  will  be  the 
axis  of  the  bony  pelvis.  The  upper  half  of  it,  a  b,  will  be  almost  a 
straight  line,  since  the  upper  half  of  the  anterior  face  of  the  sacrum 
is  nearly  straight.  If  k  l  be  a  radius  midway  between  e  f  and 
M  x,  the  plane  passing  through  k  l  perpendicular  to  the  plane  of  the 
figure  will  be  the  mid-plane  of  the  pelvic  cavity. 

The  construction  may  be  completed  in  the  following  manner  for 
the  variable  portion  of  the  genital  canal.  Suppose  the  coccyx  to  be 
pushed  back  as  in  parturition,  and  the  soft  part  of  the  canal  to  be 
dilated  to  the  full  expansion  reached  as  the  foetal  head  is  passing 
through  it  (compare  Fig.  70).  The  curve  of  the  posterior 
wall  of  the  canal  will  thus  be  an  arc  of  a  circle  having  its  centre 
near  the  lowest  point  of  the  symphysis  pubis,  and  the  axis  of  the 
canal  of  soft  parts,  including  the  coccyx,  will  be  an  arc  of  a  circle  c  D, 
having  the  same  centre  and  half  the  radius.  At  c  there  is  a  point  of 
discontinuity  between  the  axis  of  the  bony  pelvis  and  that  of  the  canal 
of  soft  parts.  At  this  point  the  centre  of  the  head  slightly  changes 
its  direction  of  movement  on  passing  the  inferior  strait,  having  just 
previously  been  compelled  to  approach  nearer  to  the  pubes,  on  ac- 
count of  the  progressive  diminution  of  the  antero-posterior  diameter. 

Axes  of  the  several  Planes  of  the  Pelvis. — It  has 
been  usual  to  regard  the  axis  of  each  plane  as  a  straight  line  drawn 
at  right  angles  to  that  plane  through  its  centre.  Such  a  line,  how- 
ever, has  no  practical  significance  or  use.  What  we  want  to  know 
i3  the  direction  in  which  the  centre  of  the  head  is,  or  ought  to  be, 
advancing,  when  that  centre  lies  in  any  given  plane  of  the  pelvis. 
This  direction  will  be  given  if  we  define  the  axis  of  any  plane  as  the 
tangent  to  the  curved  axis  of  the  pelvis  at  the  point  where  it  cuts 
that  plane.  This  is  the  same  tiling  as  the  straight  line  joining  the 
•  •'  litres  of  two  very  closely  adjacent  planes,  and  it  therefore  neces- 
sarily gives  the  direction  of  motion  of  the  centre  of  the  head.  As 
thus  defined,  the  axis  coincides  with  the  line  drawn  at  right  angles 
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to  the  plane  at  the  brim,  but  at  other  parts,  especially  towards 
the  inferior  strait,  this  is  not  precisely  so.  In  figure  16,  0  P  is 
the  axis  of  the  brim.  Q  R,  the  axis  of  the  mid-plane,  is  inclined 
only  slightly  to  the  axis  of  the  brim,  on  account  of  the  slight  cur- 
vature of  A  b,  the  upper  part  of  the  pelvic  axis,  s  t,  the  axis  of  the 
outlet,  which  indicates  the  line  of  movement  of  the  centre  of  the 
fcetal  head  as  it  approaches  the  outlet,  differs  appreciably  from  the 
straight  line  drawn  at  right  angles  to  the  plane  of  the  outlet,  and  is 
nearly  coincident  with  the  vertical  axis  of  the  woman. 

The  Pelvis  in  Infancy  and  Childhood. — In  infancy  the 
pelvis  is  very  small,  even  in  proportion  to  the  size  of  the  child,  and 
thus  the  organs  afterwards  contained  in  the  pelvis  are,  in  the  infant, 


Fig.  17.— Infantile  pelvis  viewed  in  the  axis  of  the  brim. 


partially  in  the  abdomen.  The  prominence  of  the  abdomen  noticed 
in  early  life  is  thus  accounted  for.  Besides  its  small  size,  the  pelvis 
of  the  infant  differs  in  shape  from  that  of  the  adult,  and  departs  less 
widely  from  the  type  of  pelvis  seen  in  animals  (see  Fig.  17).  The  ibac 
fossa?  are  flatter  and  less  spread  out,  more  upright,  and  their  surfaces 
look  more  forward.  The  maximum  distance  between  the  iliac  crests 
is  hardly  greater  than  that  between  the  anterior-superior  spines.  The 
sacrum  is  narrower  in  proportion  than  in  the  adult  pelvis,  its  alsa 
being  less  developed,  and  consequently  the  preponderance  of  the 
transverse  over  the  conjugate  diameter  is  less  marked.  The  pelvis  is 
funnel-shaped,  becoming  smaller  towards  the  outlet  in  the  female 
sex  as  well  as  in  the  male.  The  curve  of  the  sacrum,  in  antero- 
posterior section,  is  very  slight,  and  the  sacro-vertebral  angle  is  less 
than  in  the  adult,  so  that  the  anterior  surface  of  the  sacrum  looks 
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more  forwards  and  not  so  much  downwards.  The  transverse  con- 
cavity of  its  anterior  surface  is  greater  than  in  the  adult,  while  it  is 
less  deeply  sunk  hetween  the  iliac  hones  in  the  direction  of  the 
coccyx.  The  curvature  of  the  ilio-pectineal  lines  is  slighter.  The 
pubic  arch  forms  a  more  acute  angle,  and  the  tubera  ischii  are 
relatively  nearer  together  than  in  the  adult.  The  three  portions  of 
the  innominate  hone,  separated  by  a  triradiate  or  Y-shaped  piece  of 
cartilage,  having  its  centre  at  the  acetabulum,  are  not  united  into  a 
solid  bone  till  about  the  twentieth  year,  an  arrangement  which 
permits  the  prolonged  enlargement  of  the  pelvis  by  growth.  It  has 
generally  been  said  that  there  is  little  or  no  distinction  between  the 
male  and  female  pelvis  in  foetal  life  and  childhood,  but,  according  to 
Fehling's  researches,  the  distinctions  of  sex  are  manifested  much 
earlier  than  has  been  supposed,  even  at  the  fifth  month  of  foetal  life. 
The  special  characters  of  the  female  pelvis,  especially  its  relatively 
large  size,  are  not  however  fully  manifested  until  the  time  of  puberty 
is  drawing  near.  About  this  time  a  specially  rapid  growth  takes 
place  in  the  female,  except  in  those  cases  in  which  there  is  congenital 
deficiency  of  uterus  and  ovaries.  This  is  one  of  the  facts  which 
show  that  the  development  of  the  pelvis  depends  largely  upon  the 
original  forces  of  growth,  and  not  merely  upon  mechanical  influences. 

Development  of  the  Pelvis. — The  changes  in  shape  which 
the  pelvis  undergoes  during  growth  are  brought  about  partly  by  the 
development  of  the  several  bones,  and  partly  by  the  action  of 
mechanical  forces.  It  is  of  special  importance  to  study  carefully  the 
action  of  these  influences  in  the  development  of  the  normal  pelvis, 
for  if  this  be  once  thoroughly  understood,  the  mode  in  which  all  the 
forms  of  distorted  pelvis  result  from  modifications  of  these  influences' 
will  present  no  difficulty.  The  chief  influence  depending  directly 
upon  development  arises  from  the  relatively  rapid  growth,  in  the 
female  sex,  of  the  wings  of  the  sacrum,  whereby  the  transverse 
diameter  gains  its  great  magnitude.  The  most  important  mechanical 
influence  is  exerted  by  the  weight  of  the  body  transmitted  through 
the  sacrum,  from  the  effect  of  which  the  bones  become  gradually 
moulded  in  the  course  of  years.  The  pressure  and  tension  of 
muscles  and  ligaments  have  also  considerable  influence. 

Uhamjes  in  the  Sacrum,. — The  vertical  line  through  the  centre  of 
gravity  of  the  body  passes  nearly  through  the  promontory  of  the 
sacrum  and  therefore  in  front  of  the  centre  of  the  sacro-iliac  joint 
(CD,  Fig.  li,  p.  8).  The  effect  of  the  weight  therefore  tends  to 
rotate  the  promontory  of  the  sacrum  forward  and  downward  upon  a 
transverse  axis  through  the  centre  of  the  sacro-iliac  joint.  The  lower 
extremity  of  the  bone  would  be  tilted  back  in  corresponding  degree, 
but  for  the  tension  of  the  sacro-sciatic  1  igaments.    The  effect  of  the  two 
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forces  acting  in  conj  unction  is  that  the  curvature  of  the  sacrum,  in 
antero-posterior  section,  is  increased,  while  the  sacro-vertebral  angle 
becomes  more  acute,  and  the  upper  part  of  the  anterior  surface  of  the 
sacrum  approaches  nearer  to  the  horizontal.  Besides  this,  each  of  the 
two  components  of  the  body  weight,  one  acting  perpendicular  to  the 
pelvic  brim,  the  other  in  the  plane  of  the  brim,  has  an  effect  upon 
the  sacrum.  The  first  causes  it  to  sink  deeper  downward  and  back- 
ward between  the  ilia,  so  that  the  promontory  approximates  more 
nearly  than  before  to  the  plane  of  the  brim.  (Compare  Fig.  17 
with  Fig.  6,  p.  4.)  The  second  and  larger  component  causes  it  to 
sink  slightly  towards  the  centre  of  the  brim,  so  that  the  posterior 
crests  of  the  ilia  stand  out  further  behind  it.  It  also,  through 
yielding  of  the  bone,  diminishes  its  curvature  in  transverse  section, 
and  thus  flattens  that  part  of  the  circumference  of  the  brim  formed 
by  the  sacrum.  (See  Fig.  18.)  This  effect  is  increased  if  the  bone 
is  unduly  soft,  as  from  rickets,  and  the  promontory  then  becomes 
an  actual  projection  inwards  into  the  brim. 

Changes  in  the  Lateral  Pelvic  WaU. — It  has  been  already  explained 
thaTa  main  part  of  the  weight  of  the  body  is  suspended  from  the 
posterior  crests  of  the  ilia  by  the  posterior  sacro-iliac  ligaments  (see 
pp.  11,  12).  Its  effect  upon  the  shape  of  the  brim  may  be  studied 
by  examining  a  section  parallel  to  the  brim,  through  the  points  of 
support  of  the  acetabula  upon  the  heads  of  the  femora,  a  section 
which  passes  also  nearly  through  the  centre  of  the  sacro-iliac  joint 
and  its  posterior  ligaments.    (See  Fig.  13,  p.  12,  and  Fig.  18.) 

The  innominate  bone  {ade,  Fig.  18),  hinged  upon  the  sacro-iliac 
joint  (c),  forms  a  lever,  whose  fulcrum  is  the  joint  c.  The 
posterior  extremity  (a)  of  the  lever  is  drawn  forwards  and  inwards 
through  the  posterior  sacro-iliac  ligaments  (ab)  by  that  component 
of  the  body-weight  which  acts  parallel  to  the  brim.  The  anterior 
end  (e)  of  the  lever  would  therefore  be  tilted  outward,  on  an  axis 
perpendicular  to  the  brim  passing  through  the  fulcrum  c,  but  that 
it  is  held  inward  by  the  symphysis  pubis.  As  it  is,  the  bone  is 
gradually  moulded  and  its  curvature  increased,  so  as  to  enlarge  the 
transverse  diameter  of  the  pelvis. 

In  Fig.  18  is  shown  diagrammatically  the  change  of  shape  pro- 
duced by  the  body-weight  in  the  advance  from  infancy  to  maturity. 
The  actual  change,  as  shown  in  the  figure,  is  exaggerated,  according 
to  modern  views  as  to  the  true  shape  of  the  infantile  pelvis,  since 
the  transverse  exceeds  the  conjugate  diameter  even  in  infancy. 
Comparing  B  with  a,  it  will  be  seen  that  in  B  the  sacrum  has  become 
flattened,  and  has  sunk  deeper  between  the  ilia.  The  lateral  walls 
of  the  pelvis  have  become  more  curved,  and,  in  consequence,  the 
transverse  diameter  has  become  relatively  greater. 
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3,  Effects  of  the  Pressure  of  the  Femora^ — The  tilting  outward  of  the 
anterior  end  of  the  lever  is  resisted,  not  only  hy  the  completion  of 
the  pelvic  ring  at  the  symphysis  pubis,  but  by  the  inward  pressure 
of  the  heads  of  the  femora  at  the  point  d  (Fig.  18).  So  far  indeed 
as  this  pressure  is  the  reaction  to  the  weight  of  the  body,  it  acts 
vertically  upwards  (p,  Fig.  18).  This  is  evident  if  the  equilibrium 
of  the  leg  is  considered.  The  resistance  of  the  ground,  by  which 
the  weight  of  the  body  is  supported,  acts  vertically  upwards.  For 
equilibrium  this  line  of  action  must  coincide  with  the  line  in  which 


Fig.  18.— Diagram  to  illustrate  the  change  of  shape  in  the  pelvis.  The  figures  are 
supposed  to  be  sections  parallel  to  the  plane  of  the  brim,  passing  through  the 
points  where  the  pelvis  rests  on  the  heads  of  the  femora,  like  the  actual  section 
shown  in  fig.  13,  p.  12. 

a.  Infantile  pelvis.  b.  Mature  pelvis. 

tib.  Posterior  saero-iliac  ligaments.  d.  Point  at  which  pelvis  rests  on  head 

c.  Sacro-iliac  synchondrosis.  of  femur. 

e.  Symphysis  pubis, 
p,  q.  Components  of  pressure  of  head  of  femur. 

the  weight  of  the  body  is  transmitted  downward  to  the  head  of  the 
femur.  It  therefore  tends  to  thrust  the  acetabulum  d  not  inward 
but  outward.  For  the  projection  of  its  direction  on  the  plane 
of  Fig.  18,  being  a  vertical  line  (p),  will  fall  outside  the 
sacro-iliac  joint  or  fulcrum  c.  The  force  p  will,  therefore,  tend  to 
rotate  the  lower  end  of  the  innominate  bone,  or  lever  ade,  outward. 

The  pressure  of  the  head  of  the  femur  has,  however,  also  a  hori- 
zontal component  q,  acting  inward  at  the  point  d.  This  is  clue  to 
the  horizontal  component  of  the  tension  of  the  muscles  which  slant 
inward  from  the  femur  to  the  pelvis.  It  is  to  be  observed  also  that 
the  perpendicular  from  the  fulcrum  c  (Fig.  1 8)  on  the  direction  of 
the  force  q  is  much  greater  than  that  on  the  direction  of  p.  The 
force  q  has  therefore  in  this  respect  a  mechanical  advantage  in 
leverage  over  the  force  p.  Inward  pressure  at  the  acetabulum 
is  also  produced  in  lying  on  the  side.  It  would  be  impossible  to 
calculate  a  priori  whether  on  the  whole  the  inward  or  outward 
leverage  would  preponderate.      But  experience  shows   that  the 
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•  inward  leverage  does  actually  preponderate.  This  is  proved  by 
the  fact  that,  in  persons  who  sit  much  and  stand  or  walk  little,  as, 
for  instance,  children  who  suffer  severely  from  rickets,  the  pelvis 
becomes  relatively  wider,  from  diminished  action  of  the  pressure  of 

.  the  femora.  It  is  also  proved  especially  by  two  rare  forms  of  pelvis. 
The  first  is  that  in  which  the  legs  are  congenitally  absent,  but  the 
woman  is  able  to  sit  upon  the  tubera  ischii.  The  second  is  that  of 
the  so-called  congenital  dislocation  of  both  femora,  really  a  mal- 
formation, in  which  no  acetabula  are  developed,  but  the  heads  of 
the  femora  rest  on  the  outside  of  the  expansions  of  the  ilia.  In 
both  these  forms  of  pelvis,  the  transverse  diameter  is  relatively  large, 
in  consequence  of  the  absence  of  the  pressure  of  the  femora  at  the 
acetabula. 

Since  therefore  the  tension  of  the  sacro-iliac  ligaments  (ab,  Fig. 
18)  is  resisted  both  by  the  inward  thrust  at  d  and  by  the  tension  at 
e,  the  ilium  is  the  portion  of  the  innominate  bone  which  is  most 
strongly  acted  upon  between  the  counteracting  forces,  and  thus  it 
is  at  the  posterior  part  of  the  lateral  wall  between  c  and  d  that  the 
curvature  of  the  brim  is  most  increased.  The  effect  extends  also 
to  the  crest  of  the  ilium,  which  gains  in  this  way  that  curvature, 
owing  to  which  the  maximum  transverse  diameter  (Dist.  Cr.  II.) 
comes  to  exceed  the  difference  between  the  anterior-superior  spines 
(Dist.  Sp.  II.).  The  inward  pressure  of  the  femora  is  not  in  itself, 
without  the  effect  of  the  junction  at  the  symphysis  pubis,  sufficient 
to  counteract  the  tilting  outward  of  the  anterior  end  of  the  lever,  as 
is  proved  by  the  fact  that  the  acetabula  do  actually  become  relatively 
further  apart,  and  the  anterior  half  of  the  pelvic  ring  has  its  share 
in  the  moulding  produced.* 

The  ilium  alone  has  been  regarded  as  forming  the  lever,  and 
termed  the  "  sacro-cotyloid  beam."  All  the  parts  of  the  innominate 
bone,  however,  react  upon  each  other,  even  though  the  union  between 
them  is  only  by  cartilage,  as  is  proved  by  the  fact,  already  mentioned, 
that  the  development  of  the  curvature  of  the  brim  takes  place  even 
in  the  absence  of  an  acetabulum,  f    There  is  another  reason  why  it 

*  For  a  discussion  of  the  effect  of  the  pressure  of  the  femora,  see  Chanipneys,  Obstet. 
Trans.,  Vol.  XXV. 

+  Dr.  Matthews  Duncan,  in  his  ablo  discussion  of  this  subject,  has  committed  one 
eiTOr,  when  he  assumes  that  the  direction  of  the  neck  of  the  femur  indicates  the 
direction  of  the  resultant  pressure  of  the  head  of  the  femur  upon  the  pelvis 
("  Researches  in  Obstetrics,"  p.  106).  There  is  no  reason  why  it  should  indicate  this 
direction,  since  the  force  is  transmitted  just  as  if  the  femur  formed  a  straight  line,  and 
that  it  does  not  do  so  is  proved  by  the  change  in  the  direction  of  the  neck  of  the  femur 
which  sometimes  occurs  in  old  age,  when  its  inclination  to  the  vertical  becomes  more 
obtuse.  This  shows  that  the  average  direction  of  the  resultant  pressure  of  the  pelvis 
upon  the  head  of  the  femur  is  not  in  the  line  of  the  neck,  but  more  nearly  vertical. 
The  same  conclusion  may  be  arrived  at  A  priori.   The  neck  of  the  femur  forms  an 
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is  mechanically  unsound  to  regard  the  ilium  alone  as  the  lever. 
For,  since  there  is  more  or  less  rigid  union  between  ilium  and 
pubes,  the  action  between  the  two  cannot  be  reduced  to  a  single 
resultant  force  but  only  to  a  force  and  a  couple,  while  the  direction 
of  the  couple  cannot  be  determined.  But,  at  the  point  e,  where  the 
two  pubic  bones  are  united,  it  is  obvious  from  symmetry  that  the 
action  between  the  two  in  the  standing  position  is  reduced  to  a 
single  horizontal  force,  and  that  the  couple  vanishes. 

The  leverage  action  in  widening  the  pelvis  being  dependent  upon 
the  component  of  the  body-weight  which  acts  parallel  to  the  plane  of 
the  brim,  it  follows  that  the  effect  is  increased  with  any  increase  of 
the  inclination  of  the  brim  and  the  converse.  Hence  we  get  a 
general  principle  which  it  is  of  great  importance  to  remember  in 
all  pelvic  deformities.  Any  deformity  which  increases  the  inclination.' 
of  the  brim,  tends  to  produce  a  relatively  great,  and  any  deformity 
which  diminishes  it  to  jjroduce  a  relatively  small,  transverse  diameter. 

Effects  of  Sitting. — In  sitting  the  reactions  to  the  weight  of  the 
body  act  vertically  upwards  through  the  tubera  ischii.  The  pro- 
jections of  these  vertical  lines  upon  the  plane  parallel  to  the  brim 
through  the  centres  of  the  sacro-iliac  joints  pass  outside  those 
joints,  just  as  the  line  p  does  in  figure  18,  p.  23,  the  tubera  ischii 
being  further  apart  than  the  sacro-iliac.  joints.  Hence  the  effect  of 
the  pressure  tends  to  rotate  the  anterior  end  of  the  lever  formed  by 
the  innominate  bone  outward.  In  persons,  therefore,  who  cannot 
stand  or  walk  during  the  age  of  development,  but  sit  a  great  deal,  the 
pelvis  is  generally  wider  than  normal.  For  the  body-weight  tends 
to  widen  the  pelvis  by  leverage,  as  in  standing,  although  in  some- 
what less  degree,  on  account  of  the  diminished  pelvic  inclination  ; 
and  this  tendency  is  assisted  by  the  pressure  on  the  tubera  ischii, 
instead  of  being  counteracted  in  some  measure  by  pressure  on  the 
acetabula. 

angle  of  from  60°  to  75°  with  the  vertical.  If  this  were  the  direction  of  the  resultant 
pressure,  it  would  follow,  from  the  parallelogram  of  forces,  that  the  horizontal  compo- 
nent, due  to  muscular  action  alone,  would  he  considerably  greater  than  the  vertical 
component,  the  reaction  to  the  weight  of  the  body.  And  since  the  horizontal  component 
is  itself  only  a  fraction  of  the  whole  muscular  force,  it  would  be  necessary  that  the 
muscular  force  in  action  should  be  considerably  more  than  double  that  required  to 
suspend  the  body,  not  including  the  legs,  and  this  would  bo  clearly  an  absurd  conclu- 
sion. Moreover,  in  running  or  jumping,  it  is  the  vertical  component  of  the  pressure 
which  is  increased  by  the  effect  of  momentum.  We  may  infer  that  the  direction 
of  the  resultant  pressure  is  much  nearer  the  vertical  than  is  that  of  the  neck  of  the 
femur,  and  that  the  angle  of  the  latter  is  adapted  simply  to  facilitate  the  movement  of 
the  joint,  and  the  arrangement  of  the  muscles  round  it.  It  would  seem,  therefore,  that 
Dr.  Duncan  has  attached  too  much  importance  to  the  inward  pressure  of  the  heads  of 
the  femora,  and  too  little  to  the  tension  of  the  anterior  half  of  the  pelvic  ring  in 
counteracting  the  tendency  to  outward  rotation  of  the  anterior  ends  of  the  sacro- 
cotyloid  beams. 
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Again,  since  the  vertical  line  through  the  tuber  ischii  passes  out- 
side a  line  joining  the  centre  of  the  symphysis  pubis  and  the  sacro- 
iliac joint,  the  pressure  on  the  tuber  tends  to  rotate  the  lower  part 
of  the  innominate  bone  outward  upon  this  line  as  axis.  Movement 
of  the  whole  bone  being  resisted  by  the  ligaments,  the  ischia  become 
bent  somewhat  outwards,  and  the  distance  between  their  tubera 
relatively  wider,  as  the  pelvis  grows.  The  action  of  the  muscles 
passing  from  the  ischium  and  from  the  lower  ramus  of  the  pubes  to 
the  femur  also  tends  to  draw  the  ischium  outwards,  and  to  widen 
the  pubic  arch.  The  same  forces  which  widen  the  distance  between 
the  tubera  ischii  also  counteract  the  tendency  which  the  tension  of 
the  lesser  sacro-sciatic  ligaments  would  otherwise  have  to  approxi- 
mate the  spines  of  the  ischia. 

Effects  of  Muscular  Action. — The  plane  of  the  abdominal  muscles 
attached  to  the  anterior  half  of  the  pelvic  ring  is  inclined  back- 
ward in  reference  to  the  axis  of  the  brim  (see  Fig.  69).  Of 
these  muscles,  the  recti  are  the  most  powerful.  Thus,  the  traction 
force  exercised  by  these  muscles  has  a  component  acting  in  the 
plane  of  the  brim  and  tending  to  pull  the  pubes  backward  toward 
the  sacrum,  and  thus  flatten  the  pelvic  ring  from  before  backward 
and  spread  it  out  laterally.  This  force  aids  the  effect  of  the  body- 
weight  in  promoting  the  transverse  development  of  the  pelvis.  It 

J is  probably  due  to  the  same  force  that,  in  intra-uterine  rachitis, 
before  the  body-weight  can  have  any  influence,  the  characteristic 
rachitic  shape  of  brim  is  produced.  The  psoas  and  iliacus  muscles 
also  tend  to  draw  the  superior  half  of  the  pelvic  ring  toward  the 
inferior,  and  so  to  flatten  the  pelvis. 

The  change  of  shape  of  the  iliac  fossae,  by  which  they  become 
more  curved  and  more  hollow  and  look  more  upwards  than  in 
infancy,  is  promoted  by  the  traction  of  the  muscles  attached  to 
them,  especially  the  glutei  and  sartorius,  as  well  as  by  the  leverage 
exercised  on  the  ilia  by  the  posterior  sacro-iliac  ligaments. 

The  doctrine  that  the  weight  of  the  body  is  the  most  important 
of  the  influences  determining  the  normal  development  of  the  adult 
out  of  the  infantile  pelvis,  and  also  the  production  of  certain  forms 
of  pelvic  deformity,  especially  of  the  rachitic  pelvis,  is  supported  by 
Litzmann,*  Matthews  Duncan,  f  and  Schrceder.}  On  their  authority 
it  has  obtained  wide  acceptance.  Kehrer,§  however,  has  argued 
that,  because  many  of  the  changes  characteristic  of  rickets  have  been 

*  Die  Formen  des  Beckens.   Berlin.  1871. 

+  Researches  in  Obstetrics.    Edinburgh.  18G8. 

±  Lehrbuch  der  Geburtshiilfe.    Bonn.    1881.  ,%.«,«  i, 

\  Zur  Entwickelungsgeschichte  des  Bachitischen  Beckens.    Arch,  fur  eyneeK. 

Band  V.  1C72. 
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found  in  congenital  cases,  when  the  body-weight  can  have  had  no 
influence,  the  action  of  the  muscles  must  be  the  most  important 
element  in  the  case.  Fehling*  also  contends  against  the  doctrine 
of  the  influence  of  the  body-weight  in  the  normal  development,  and 
in  the  production  of  the  rickety  pelvis  ;  and,  as  to  the  formation  of 
the  latter,  attaches  the  chief  importance  to  arrest  or  disturbance  of 
development. 

It  must  be  admitted  that  both  the  forces  of  growth  and  the  action 
of  muscles  are  of  much  importance,  and  that  Matthews  Duncan  and 
Schrceder  have  attached  too  exclusive  an  influence  to  the  leverage 
action  of  the  "  sacro-cotyloid  beam."  But  it  does  not  follow  that, 
because  in  intra-uterine  rachitis,  when  the  bones  are  still  more 
yielding  than  in  rickety  children,  the  action  of  muscles  and  other 
pressures  are  sufficient  to  produce  many  of  the  usual  rachitic  changes, 
the  effect  of  the  body-weight  is  not  a  very  important  or  even  the 
predominant  influence  after  birth. 

The  following  are  the  chief  arguments  proving  the  important  in- 
fluence of  the  body- weight. 

(1.)  That  all  the  changes  which  the  body-weight  and  the  resist- 
ances it  calls  out  might  be  expected  to  produce  in  the  pelvis,  do 
actually  occur  in  the  progress  from  infantile  to  adult  life.  These 
are  the  changes  already  described  (pp.  20 — 25),  namely,  relative 
increase  of  the  transverse  diameter,  rotation  of  the  sacrum  on  a 
transverse  axis,  with  corresponding  increase  of  its  curvature  in 
antero-posterior  section  and  increase  of  the  sacro-vertebral  angle, 
flattening  of  the  sacral  curve  in  transverse  section,  sinking  of  the 
sacrum  deeper  between  the  ilia  in  the  direction  of  the  coccyx, 
separation  of  the  tubera  ischii,  widening  of  the  pubic  arch,  and 
general  relative  increase  of  the  pelvic  outlet.  Feliling,  indeed, 
contends  that  conclusions  drawn  from  dried  foetal  pelves  are  unsafe, 
on  account  of  the  change  of  shape  which  occurs  in  drying.  He 
declares  that  the  transverse  expansion  of  the  brim  is  present  even  at 
the  third  month  of  foetal  life,  and  that  sexual  differences  are  plainly 
seen  even  at  the  fifth  month.  Hence  he  argues  that  the  traction  of 
the  ilio-sacral  ligaments  is  far  less  important  than  Matthews  Duncan 
supposed,  and  that  the  transverse  expansion  of  the  foetal  pelvis 
depends  upon  original  growth.  It  may  be  allowed  that  Fehling  has 
shown  that  the  supposed  differences  of  the  foetal  and  infantile  pelvis 
from  the  adult  have  been  exaggerated,  and  that  the  importance  of 
the  influences  of  original  formation  has  been  under-estimated  ;  but 
almost  all  foetal  pelves  do  show  in  some  degree  characters  corre- 

*  Din  Form  dcs  Beckons  beim  Fiitus  und  Neugeborenen.  Arch,  fur  Gyniek. 
Band  X.  1876.  Die  Entatehunf*  dcr  Rachitiachen  Beckons.  Arch,  fill  Gyneak. 
Band  XI.  1877. 
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sponding  to  the  changes  enumerated  above  (see  Pig.  17,  p.  20),  and 
it  is  impossible  that  any  changes  in  drying  should  always  occur  in 
the  same  direction. 

(2.)  That  in  rachitic  softening  of  the  bones  all  the  changes  are 
exaggerated. 

(3.)  That  in  the  various  forms  of  pelvic  deformity,  whenever  the 
pelvic  inclination,  and  therefore  also  the  component  of  the  body- 
weight  acting  in  the  plane  of  the  pelvis,  are  increased,  the  con- 
jugate diameter  is  relatively  diminished ;  whenever  these  are 
diminished  (as  in  the  kyphotic  pelvis),  the  conjugate  diameter  is 
relatively  increased. 

(4.)  That  in  the  malacosteon  pelvis  (see  Chapter  XXIX.),  which 
has  originally  been  normally  developed,  and  which  is  changed  by 
mechanical  influences,  the  change  of  shape  is  obviously  due  mainly 
to  the  body-weight,  together  with  the  pressures  on  the  acetabula 
and  tubera  ischii. 

(5.)  That  the  formation  of  the  oblique  pelvis  of  Naegele,  in 
which  one  sacro-iliac  synchondrosis  is  anchylosed  (see  chapter  on 
Contracted  Pelvis),  can  only  be  explained  by  the  leverage  of  the 
innominate  bone  being  called  into  action  on  one  side  only,  and  so 
producing  the  usual  curvature  of  the  brim  on  that  side  only,  while 
the  opposite  side  remains  nearly  straight. 


CHAPTER  II. 


OVULATION  AND  CONCEPTION. 

Development  of  the  Ovules. — Every  ovule  in  the  adult 
ovary  has  its  origin  from  a  portion  of  the  epithelium  lining  the 
pleuro-peritoneal  cavity  of  the  embryo.  While  the  general  epi- 
thelium of  this  cavity  is  flattened,  that  covering  the  Wolffian  body 
is  cylindrical.  A  thickening  of  this  epithelium  is  formed  at  one 
point,  and  this  constitutes  the  earliest  trace  of  the  ovary. 

In  the  chick  it  appears  at  about  the  fourth  day  of  incubation. 
The  connective  tissue  beneath  also  proliferates,  and  eventually 
forms  the  vascular  and  fibrous  stroma  of  the  ovary,  while  the 
epithelial  cells  are  destined  to  form  the  ovules,  and,  according  to 
some,  the  lining  of  the  Graafian  follicles.  The  development  of  the 
ovary  proceeds  by  the  growth  of  the  epithelial  layer  or  "  germ 
epithelium,"  and  of  the  fibrous  stroma,  whereby  eventually  the 
epithelial  cells  become  embedded  in  the  stroma,  with  the  exception 
of  a  single  layer,  which  remains  upon  the  surface,  to  form  the 
epithelial  covering  of  the  ovary.  As  to  the  exact  nature  of  the 
process,  histologists  are  not  yet  agreed.  Pfluger  described  the 
ingrowth  from  the  surface  of  gland-like  tubules,  having  a  basement 
membrane,  lined  with  a  definite  epithelium,  and  having  krrger 
round  cells  in  their  middle.  These  larger  cells,  according  to  his 
description,  formed  the  ovules  ;  the  epithelial  lining  of  the  tubules 
became  the  epithelium  lining  the  follicles.  Constrictions  were 
first  formed  by  the  ingrowth  of  the  stroma,  so  that,  at  this  stage, 
a  series  of  "  egg-chains  "  was  produced.  Eventually  the  septum 
became  complete,  and  each  ovum  was  inclosed  in  a  separate 
capsule,  constituting  the  Graafian  follicle.  Waldeyer,  whose 
authority  has  been  largely  followed,  described  the  embedding 
as  taking  place  by  a  reciprocal  growth,  upward,  of  processes  of  the 
stroma,  and  downward,  not  of  the  tubules,  but  branching  columns 
of  epithelial  cells,  without  any  basement  membrane,  which  columns 
were  eventually  cut  up  into  clusters.  At  a  very  early  stage  some 
of  the  cells  were  conspicuous  by  their  large  size,  and  these  were  the 
"primordial  ova."  Each  cluster,  as  a  rule,  eventually  contained 
one  only  of  the  primordial  ova,  while  the  smaller  cells  remained 
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account  is 


still  small,  and,  by  numerous  divisions,  arranged  themselves  around 
the  primordial  ovum,  to  form  the  epithelium  of  the  follicle. 

In  the  more  recent  researches  of  Foulis  *  a  somewhat  different 
Foulis  describes  every  epithelial  cell  which 
becomes  embedded  as  des- 
tined to  form  an  ovule. 
According  to  him,  the  em- 
bedding takes  placemainly 
by  upgrowth  of  processes 
of  the  fibrous  stroma  pene- 
trating amongst  the  germ 
epithelium  as  trabeculse, 
thus  enclosing  clusters  of 
cells  in  compartments,  and 
finally  enclosing  every  sin- 
gle epithelial  cell  in  a  sepa- 
rate compartment.  The 
primordial  ovules_lie__at 
first  naked  in  the  midst  of 
the  stroma,  and  the  cells 
which  form  the  epithelial 
lining  of  the  follicles  are 
derived  from  the  connec- 
tive tissue  corpuscles,  and 
not  from  the  germ  epithe- 
lium. There  is  no  doubt 
that  this  view  of  the  origi- 
nation of  the  cells  of  the 
membrana  granulosa  from 
the  connective  tissue  re- 
ceives some  confirmation 
from  the  appearance  of 
follicles  at  a  very  early 
stage  of  development,  even 
in  the  adult  ovary,  of  some 
animals,  including  the 
human  subj  ect.  The  ovum 
is  seen  surrounded  only 
by  a  few  spindle-shaped 
cells,  resembling  connec- 
tive tissue  cells  rather 
by  the  behaviour  of  the 


Fig.  19. — Section  through  the  ovary  of  a  human 
foetus  of  seven  months.  On  the  surface  is  seen 
the  germ  epithelium  (A) ;  at  I  is  seen  a  large 
spherical  germ  epithelium  corpuscle ;  lower 
down  groups  of  similar  corpuscles,  or  egg- 
clusters  (o) ,  are  embedded  in  the  meshes  of  the 
connective  tissue  stroma  (/)  ;  many  primordial 
ova  (m),  in  various  stages  of  development,  are 
seen,  chiefly  in  the  lower  part  of  the  figure  ; 
in  contact  with  each  primordial  ovum  are 
fusiform  connective  tissue  corpuscles  (n), 
similar  to  the  fusiform  corpuscles  of  which 
the  stroma  consists  ;  numerous  blood-vessels 
ramify  throughout  the  ovary.  (After  Foulis.) 
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which  is  eventually  converted  into  a  fibrons  cicatrix.  It  may  well 
be  that  the  ovule,  itself  an  epithelial  cell  by  origin,  influences  the 
cells  around  it  while  present  in  the  follicle,  causing  them  to  prolife- 
rate into  cells  which  behave  like  epithelium  for  the  time,  but,  after 
the  ovum  has  escaped,  proceed  to  form  connective  tissue. 

From  the  mode  of  origin  of  the  ovary,  it  follows  that  it  is  not 
covered  by  the  peritoneum  in  the  same  sense  as  the  other  viscera. 
The  superficial  layer  of  the  original  germ  epithelium  is  not  de- 
veloped into  ovules,  but  becomes  the  epithelial  covering  of  the  ovary 
(h,  Fig.  19,  p.  30  ;  e,  Fig.  20,  p.  32).  It  is  continuous  with  the 
peritoneal  epithelium,  but  it  is  prismatic,  and  not  flattened.  The 
outer  fibrous  covering  of  the  ovary,  the  so-called  tunica  albuginea,  is 
simply  a  superficial  condensed  portion  of  the  fibrous  stroma  of  the 
organ.  It  derives  its  name  from  its  whitish  colour,  due  to  its 
vascularity  being  less  than  that  of  the  interior  of  the  organ.  Like 
the  rest  of  the  stroma,  it  contains  involuntary  muscular  fibres,  as 
well  as  connective  tissue. 

All  the  ovules  which  are  to  be  developed  in  the  ovary  exist  in  it 
at  birth,  and  a  far  greater  number  are  present  than  are  required  for 
ovulation  throughout  the  whole  period  of  active  sexual  life.  The 
number  at  birth  has  been  estimated  as  high  as  35,000.  A  considerable 
proportion,  however,  appears  to  become  atrophied,  and  disappear,  so 
that  in  adult  life,  and  even  at  puberty,  the  number  is  much  smaller. 

Structure  of  the  Ovary. — The  ovary  is  generally  described 
as  made  up  of  two  portions — a  cortical  zone,  containing  the  Graafian 
follicles,  and  an  internal  portion,  consisting  of  the  fibro-vascular 
stroma.  This  distinction,  however,  exists  only  in  infancy  and  early 
childhood,  and  ceases  to  be  marked  before  puberty,  although  the 
follicles  are  always  chiefly  situated  near  the  surface.  The  stroma 
is  made  up  of  wavy  connective  tissue,  mingled  with  elastic  fibres,  and 
also  a  considerable  quantity  of  involuntary  muscular  fibres.  To  the 
action  of  the  latter  considerable  importance  is  attached  by  some  autho- 
rities, as  influencing  the  rupture  of  the  follicles  and  the  expulsion  of 
the  ova.  On  section  of  an  ovary  after  puberty,  a  few  follicles  are 
seen  which  have  reached  sizes  varying  from  UP  to  -\  inch,  but  the 
great  majority  are  visible  only  on  microscopic  examination. 

From  the.  section  of  a  cat's  ovary  (Fig.  20,  p.  32)  it  will  be  seen 
that  the  smallest  follicles  lie  close  to  the  surface.  As  they  get  some- 
what larger,  they  lie  deeper  in  the  ovary,  but,  as  they  approach 
maturation,  their  superficial  part  again  approaches  the  surface  until 
the  covering  gives  way  (see  Fig.  21,  p.  32).  The  explanation  is 
that,  the.  superficial  layer  of  the  ovary  being  denser  than  the  subjacent 
stroma  (see  fig.  20),  tin:  enlarging  follicle  at  first  goes  inward  in 
the  direction  of  least  resistance.    When  it  has  got  so  large  that  it 
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can  go  no  further  inward,  it  begins  to  stretch  and  thin  the  over- 

! lying  layer  of  stroma,  till  at  length  it  bursts.  In  the  human  ovary 
follicles  of  anything  beyond  the  smallest  size  appear  less  numerous, 
in  proportion  to  the  stroma,  than  in  that  of  the  cat. 


Fig.  20. — Section  of  a  portion  of  cat's  ovary,  e,  epithelium  ;  mg.  membrana  granulosa ; 
v,  vessel ;  o,  ovule ;  s,  connective  tissue  stroma ;  1,  medium-sized  follicles ; 
2,  smaller  follicles ;  3,  smallest  follicles. 
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three 


Fig.  21.— Section  of  human  ovary,  showing 
Graafian  follicles  approaching  matura- 
tion.   (About  twice  the  natural  size.) 


layers  deep  (m  g,  Figs.  20,  22). 


approaching  maturity,  is  generally 
Of  these,  the  innermost  is 
alone  of  importance.  The  outer- 
most layer,  or  tunica  fibrosa, 
consisting  of  highly  vascular 
connective  tissue,  and  the  middle 
layer,  or  tunica  propria,  are  sim- 
ply formed  by  the  condensed 
stroma  of  the  ovary  and  the 
vessels  supplying  the  follicle. 
The  innermost  layer  is  an  epi- 
thelial lining,  called  the  mem- 
brana granulosa,  and  is  made  up 
of  rounded  granular  cells,  several 
At  one  spot  on  the  circumference 
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there  is  a  thickening  of  the  epithelium,  forming  a  projection  called  the 
discus  proligerus,  and  in  this  the  ovum  is  embedded.  At  an  early 
stage  of  the  development  of  the  follicle,  its  cavity  is  entirely  filled 
by  the  ovum  and  the  epithelium.    As,  however  it  approaches 


Its  diameter  is  about  ^-i-^  inch. 


1  ^tr^V^  \ 


Fig.  22.— Section  of  two  Graafian  follicles  of  different  sizes,  p,  peritoneal  or  quasi- 
pentoneal  covering ;  st,  ovarian  stroma ;  o  v,  the  tsvo  outer  layers  of  the  ovisac, 
tne  so-called  tunica  fibrosa  and  tunica  propria ;  m  g,  membrana  granulosa,  or 
epithelial  lining  of  the  ovisac.  Around  the  ovum  the  accumulated  cells  are  seen 
forming  the  discus  prohgerus.    (Enlarged  about  eight  diameters.) 

towards  maturity  there  is  a  relatively  large  space,  filled  with  clear 
fluid,  called  the  liquor  folliculi  (Fig.  22),  which  is  believed  to  be  a 
secretion  formed  by  the  epithelial  cells,  or,  in  part,  to  result  from 
their  dissolution. 

The  ovum  itself  may  be  regarded  as  a  greatly  developed  cell, 
having  its  nucleus  and  nucleolus.  Its  diam 
Its  outer  covering,  corresponding  to  the  cell 
wall,  is  a  tough,  elastic,  and  transparent 
membrane,  called  the  zona  pellucida,  or  vitelline 
membrane.  In  some  of  the  lower  animals 
there  exist  openings,  to  allow  the  access  of 
the  spermatozoa,  either  in  the  form  of  a 
single  aperture,  the  micropyle,  or  of  numerous 
minute  pores.  Nothing  of  the  kind  has  been 
detected  in  the  mammalian  ovum. 

The  cavity  enclosed  by  the  zona  pellucida 
is  filled  by  the  yolk  (2,  Fig.  23),  a  semi-fluid, 
somewhat  granular,  protoplasmic  mass,  which  corresponds  to  the 
cell-substance.  At  the  centre  of  the  yolk  in  an  early  stage  of  deve- 
lopment, and,  at  a  later  stage,  on  some  point  of  the  periphery,  is  the 
germmal  vesicle  (1,  Fig.  23),  corresponding  to  the  nucleus  of  the  cell, 
ft  is  slightly  oval,  and  more  transparent  than  the  yolk,  but  contains 
a  few  granules,  and  the  germinal  spot,  or  nucleolus".  In  mammalia 
the  germinal  vesicle  is  about,  one  sixtieth  of  a  line  in  diameter. 


Fig.  23.— Human  ovule. 

1,  germinal  vesicle ; 

2,  yolk. 
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Relation  of  Menstruation  to  Ovulation. 

Menstruation  consists  of  a  discharge  of  blood  from  the  mucous 
membrane  of  the  body  of  the  uterus,  accompanied  by  an  increased 
secretion  from  the  mucous  glands  of  the  uterus,  vagina,  and  vulva. 
The  discharge  recurs  at  intervals  which  normally  are  generally  from 
twenty-eight  to  thirty  days.  The  intervals,  however,  vary  some- 
what in  different  women,  and  in  some  cases,  without  any  departure 
from  health,  they  are  habitually  as  short  as  three  weeks  or  as  long 
as  six  weeks.  The  degree  of  regularity  of  the  intervals  also  varies 
in  different  persons,  but  any  great  irregularity  generally  implies 
some  deviation  from  perfect  health.  The  intervals  are  to  be 
reckoned  not  from  the  end  of  the  period,  but  from  the  beginning  of 
one  to  the  beginning  of  the  next. 

The  duration  of  the  discharge  and  its  amount  also  vary  greatly, 
both  in  different  women,  and  in  the  same  woman  at  different  times 
and  under  different  circumstances.  From  three  to  four  days  is  the 
commonest  duration  of  the  flow  in  this  country,  but  it  may  last 
only  a  few  hours,  or  as  long  as  eight  days,  without  disturbance  of 
health.  It  generally  commences  gradually,  becomes  most  profuse 
about  the  second  or  third  day,  and  then  gradually  climinishes.  The 
total  amount  of  blood  normally  lost  at  the  period  is  variously 
estimated  at  from  two  to  six  ounces,  and  about  three  ounces  may 
probably  be  taken  as  the  average.  The  quantity  is  greater  in  hot 
climates  than  in  cold  ;  and  it  is  also  increased  by  luxurious  living, 
and  by  premature  or  undue  mental  stimulation. 

Character  of  the  Menstrual  Fluid. — The  menstrual 
blood  has  usually  the  peculiarity  of  not  coagulating.  This  depends 
upon  its  becoming  mixed  with  the  acid  vaginal  mucus  ;  for  if  the 
discharge  be  collected  by  a  speculum  as  it  issues  from  the  cervix,  it 
is  alkaline,  and  coagulates  like  ordinary  blood.  If  the  amount  of 
blood  be  excessive,  or  if  it  be  poured  out  suddenly,  clots  are  formed, 
the  amount  of  vaginal  secretion  being  then  insufficient  to  prevent 
coagulation.  If  the  amount  of  blood  be  not  at  any  time  excessive, 
and  yet  clots  are  formed,  it  may  be  inferred  that  the  outflow  of 
blood  from  the  uterus  does  not  take  place  freely,  so  that  the  blood 
has  time  to  clot  within  tbe  uterus  before  becoming  mixed  with  the 
vaginal  secretion.  Before  drawing  this  inference,  however,  it  is 
necessary  to  make  sure  that  the  supposed  clots  are  not  really  shreds 
of  uterine  mucous  membrane. 

On  microscopic  examination  of  the  menstrual  fluid,  besides  blood 
and  mucous  corpuscles,  and  vaginal  epithelium,  there  is  to  be  seen 
epithelium  from  the  cavity  of  the  uterus.    Not  unfrequently,  also, 
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shreds  can  be  detected,  showing  the  structure  of  the  mucous  mem- 
brane of  the  body  of  the  uterus.  Sometimes  these  form  thin  flat 
pieces,  in  which  the  openings  of  the  uterine  glands,  and  occasionally 
even  the  epithelial  lining  of  those  glands,  may  be  seen. 

The  menstrual  fluid  has  a  peculiar  odour,  depending  upon  the 
mucous  secretion  mixed  with  it,  and  analogous  in  some  measure  to 
that  which  exists  in  animals  during  the  period  of  rut.  The  fluid 
very  readily  decomposes,  but,  apart  from  decomposition,  there  is  no 
foundation  for  the  popular  prejudice  that  it  has  especially  injurious 
properties.  The  relative  proportion  of  blood  to  mucus  in  the 
menstrual  fluid  increases  from  its  commencement  up  to  its  maxi- 
mum, and  gradually  diminishes  again  towards  its  close. 

Source  of  the  Menstrual  Blood.— Tt  is  now  universally 
agreed  that  the  source  of  the  menstrual  blood  is  the  mucous 
membrane  lining  the  body  of  the  uterus,  and  this  alone.  It  does 
sometimes  happen  that,  under  the  influence  of  the  active  arterial 
flux  caused  by  the  menstrual  nisus,  haemorrhage  takes  place  from 
the  cervix  uteri,  or  even  from  the  vagina  or  vulva,  when  there  exists 
an  erosion,  ulcer,  or  recent  wound  in  these  regions.  Again,  in  cases 
of  retention  of  menstrual  fluid  from  atresia  of  the  vagina  or  cervix 
uteri,  the  Fallopian  tubes  have  sometimes  been  found  distended 
with  blood  as  well  as  the  uterus,  but  shut  off  by  a  constriction  from 
the  uterine  cavity.  In  these  instances  the  mucous  membrane  of  the 
Fallopian  tubes  must  have  poured  out  blood  during  menstruation. 
All  these  cases,  however,  are  only  instances  of  an  abnormal  condition. 

With  regard  to  the  exact  mechanism  of  the  escape  of  the  blood 
from  the  mucous  membrane,  there  is  not  yet  so  much  agreement. 
Theories  have  been  held  that  the  blood  transudes  through  the  waUs 
of  unbroken  capillaries  under  the  influence  of  congestion,  or  that 
permanent  openings  exist  from  the  vessels  into  the  uterine  glands, 
closed  merely  by  muscular  contraction  through  the  inter-menstrual' 
intervals  ;  and  these  theories  have  not  yet  been  entirely  abandoned. 
But  the  evidence  largely  preponderates  in  favour  of  the  view  of 
winch  Pouchet  and  Tyler  Smith  were  the  first  chief  supporters, 
namely,  that  at  each  menstrual  period  more  or  less  of  the  surface  of 
the  mucous  membrane  is  broken  up  and  cast  off,  allowing  the  blood 
to  escape  through  the  torn  capillaries.  There  is  no  doubt  that,  in  a 
special  morbid  condition,  the  so-called  "membranous  dysmenorrhea," 
a  considerable  thickness  of  mucous  membrane  is  separated  and 
thrown  off  in  one  or  several  pieces.  It  is  also  a  fact,  although  not 
so  universally  recognised,  that  a  certain  approximation  towards  this 
condition  is  quite  common,  especially  in  women  who  suffer  pain  in 
menstruation  from  the  first  outset  of  that  function.  In  such  cases 
a  careful  examination  of  the  menstrual  fluid  frequently  reveals 
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shreds  winch  microscopic  examination  shows  to  belong  to  the  body 
of  the  uteris,  and  to  contain  either  the  apertures  for  the  glands,  or 
sometimes  the  entire  structure  of  the  glands,  including  the  epithelial 
lining. 

If  the  uterus  of  women  who  have  died  within  about  ten  days  after 
the  cessation  of  the  last  menstrual  period  be  examined,  the  mucous 
membrane  is  found  to  be  generally  not  more  than  from  inch  to 
inch  in  thickness,  and  it  shows  no  very  sharp  line  of  demarcation  from 
the  muscular  wall  beneath,  the  extremities  of  many  of  the  glands 
dipping  into  the  muscular  layer.  If  death  take  place  during  a 
period  of  amenorrhoea,  the  condition  is  very  similar.  If,  however, 
a  woman  who  menstruates  normally  has  died  very  shortly  before 
the  expected  onset  of  a  period,  the  thickness  of  the  mucous  mem- 
brane is  generally  much  greater,  being  often  as  much  as  i  inch 
at  its  thickest  part.  The  cells  of  the  interglandular  tissue  appear 
to  be  less  closely  packed,  but  retain  their  small  size,  differing 
entirely,  in  this  respect,  from  the  cells  of  the  decidual  membrane 
of  pregnancy.  The  more  developed  mucous  membrane  is  usually 
sharply  marked  off,  by  a  straight  border,  from  the  muscular  wall  of 
the  uterus.  This  increased  thickness  of  mucous  membrane  before 
menstruation  can  hardly  be  accounted  for  solely  by  swelling  due  to 
infiltration  of  serum,  and  apparently  indicates  that,  at  each  menstrual 
period,  a  certain  portion  at  least  of  the  surface  is  thrown  off,  and 
renewed  by  growth  during  the  intermenstrual  intervals. 

In  cases  of  death  during  menstruation,  more  or  less  of  the 
mucous  membrane  has  been  found  disintegrated  and  removed  ;  but 
on  this  point  the  evidence  is  at  present  conflicting.  The  difficulty 
of  settling  the  question  arises  from  the  fact  that  fatal  diseases  may 
gravely  alter  the  normal  menstrual  changes,  a  uterine  hemorrhage 
which  is  not  true  menstruation  often  occurring  shortly  before  death. 
The  softened  mucous  membrane  also  easily  undergoes  post-mortem 
dissolution.  Tyler  Smith  believed  that  the  mucous  membrane  was 
completely  exfoliated,  and  described  and  figured  the  uterus  of  a 
woman  who  died  during  menstruation,  in  which  the  mucous  mem- 
brane ceased  abruptly  at  the  os  internum,  that  of  the  body  of  the 
uterus  being  entirely  wanting.  John  Williams  also  holds  that 
the  whole  of  the  tissues  generally  regarded  as  mucous  membrane 
is  disintegrated  and  cast  oil'.  He  believes,  however,  that  the  inner 
portion  of  the  muscular  wall  of  the  uterus  corresponds,  in  develop- 
ment, to  the  muscularis  mucosas,  although  completely  blended  with 
the  usual  muscular  wall  of  a  hollow  viBCus  ;  and  in  the  uterus  of 
the  sheep  he  finds  evidence  of  a  demarcation  indicating  that  the 
inner  third  of  the  muscular  coat  has  this  character.  In  the  human 
uterus  judging  from  the  depth  at 'which  the  vessels  encircling  the 
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organ  are  placed,  he  infers  that  the  major  part  of  the  muscle 
belongs  to  the  muscularis  mucosa;,  and  that  the  vessels  form  a 
demarcation  between  the  two  parts.  This  author  describes  four 
cases  in  which  he  found  the  nracjousjnejrd^^  over 
part,  or  the  whole,  of  the  body  of  the  uterus,  after  death  during 
menstruation,  bnt  all  these  were  cases  of  death  from  acute  febrile 
diseases. 

This  view  has  not  yet  been  supported  by  any  other  histologists. 
Leopold  records,  amongst  others,  two  cases  of  sudden  death  by 
accident  during  menstruation,  and  concludes  that  only  a  very 
superficial  layer_of  the  mucous  membrane  is  thrown  off.  Engel- 
mann  denies  even  so  much  exfoliation  as  this.  Spiegelberg  extir- 
pated an  inverted  uterus  during  menstruation,  and  iound  the  mucous 
membrane  intact,  except  a  partial  loss  of  the  most  superficial  epithe- 
lial layer.  Wyder  records  two  cases  of  death  from  accident  on  the 
fourth  and  eighth  days  respectively  from  tin-  commencement  of 
menstruation.  He  finds  a  notable  loss  of  thickness  of  the  mucous 
membrane  during  menstruation,  but  no  disintegration  of  its  whole 
thickness.  Mr.  BJ;mdJ3j.ytton.  reports  that  Macaque  monkeys  and 
baboons  are  the  only  mammals  which  menstruate  besides  women. 
The  sanguineous  discharge  from  the  uterus  however  is  very  slight 
and  soon  ceases,  although  the  coincident  coloration  of  the  genital 
organs  lasts  from  three  to  seven  days.  Mr.  Bland  Sutton  finds  no 
destruction  even  of  the  epithelium  in  either  animal,  either  in  the 
uterus  or  Fallopian  tubes.  He  could  obtain  no  light  whatever  as  to 
the  source  or  cause  of  the  haemorrhage.  In  a  case  of  sudden  death 
of  a  woman  by  drowning  ten  days  from  the  beginning  and  seven 
from  the  end  of  a  period,  I  found  a  fully  developed  mucous  mem- 
brane, i  inch  thick— a  thickness  which  seems  to  be  too  great  to  be 
consistent  with  the  whole  thickness  of  mucous  membrane  having  been 
thrown  off  in  menstruation.  I  have  also  snipped  out  a  small 
portion  of  the  surface  of  an  inverted  uterus  at  the  end  of  menstrua- 
tion, and  found  a  thickness  of  mucous  membrane  as  much  as 
inch  existing.  The  evidence,  therefore,  is  on  the  whole  in  favour 
of  the  view  that  the  menstrual  bleeding  is  due  to  a  disintegration  of 
the  surface  of  the  mucous  membrane  reaching  to  a  proportion  of  its 
thickness,  probably  varying  in  different  women,  but  not  to  its  whole 
depth.  On  this  view,  in  those  cases  in  which  either  small  shreds, 
or  more  complete  pieces,  of  membrane  are  found  in  the  menstrual 
discharge,  there,  is  an  undue  fibrillation  or  toughness  of  the  ex- 
foliated  portion,  so  that  the  disintegration  is  less  complete  than  it 
should  be.  The  cause  of  the  normal  disintegration  is  probably  to 
be  found,  partly  in  fatty  degeneration  of  the  tissue,  partly  in 
extreme  pressure  in  the  small  vessels  of  the  mucous  membrane. 
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Such  fatty  degeneration,  preceding  any  actual  exfoliation,  is  described 
by  John  Williams,  but  its  existence  is  denied  by  Leopold  and 
Wyder.*  Complete  disintegration  of  the  whole  thickness  of  mucous 
membrane  cannot  be  accepted  as  proved  to  be  a  normal  occurrence, 
unless  it  be  shown  to  have  occurred  when  a  healthy  woman  has 
died  suddenly  from  accident,  for  it  is  quite  possible  that  during  the 
process  of  dying  from  disease,  especially  disease  of  febrile  character, 
a  pathological  disintegration  may  occur. 

Theory  of  Menstruation. — When  the  ovaries  are  conge- 
nially entirely  absent,  no  menstruation  occurs,  and  the  same  result 
follows  if  the  ovaries  are  removed  in  early  life.  Examples  of  this 
are  said  to  exist,  or  to  have  existed,  in  the  hedjeras,  or  guards  to 
the  harem,  in  certain  parts  of  Asia.  ^A.  stimulus  to  the  nervous 
system  originating  in  the  ovaries  is  therefore  essential  to  the  "first 
'establishment  of  menstruation.  It  is  also__essential,  in  mo.-t  cases, 
for  its  continuance.  By  the  removal  of  both  ovaries,  whether 
enlarged  by  tumour  or  not,  an  artificial  menopause  is  brought  on  as 
a  general  rule.  Not  very  unfrequently,  it  is  true,  either  irregular 
uterine  hemorrhage  or  even  perfectly  regular  menstruation,  con- 
tinues after  the  operation.  In  some  instances,  however,  this  may 
be  due  to  some  small  fragment  of  ovarian  stroma,  or  a  supple- 
mentary ovary  having  been  left  behind.  Thus,  in  one  case  of 
oophorectomy,  under  the  care  of  Dr.  Battey,  not  only  menstruation 
but  pregnancy  occurred  after  the  operation,  though  only  a  minute 
fragment  of  stroma  was  left,  and  the  same  result  has  happened  in 
other  similar  cases,  f 

Menstruation  is  to  be  regarded  as  analogous  in  some  measure  to 
the  rut,  or  oestrus  of  animals,  although  important  differences  exist 
between  the  two.  In  animals  the  discharge  of  ova,  and  capacity  for 
impregnation,  exist  only  at  the  time  of  rut,  and  the  female  will 
receive  the  male  at  that  time  only.  The  period  is  marked  by  con- 
gestion of  the  genitals,  and  increased  secretion  of  mucus,  which,  in 
some  of  the  higher  animals,  may  be  slightly  tinged  with  blood,  and 
is  accompanied  by  a  special  odour  which  attracts  the  male.  In 
some  animals,  as  in  the  stag,  spermatozoa  are  secreted  hy  the  males 
only  at  the  corresponding  period.    In  the  human  subject,  on  the 

*  Por  modem  evidence  as  to  the  changes  of  the  mucous  membrane  in  mensti-uation, 
reference  may  be  made  to  the  following  papers.  John  "Williams,  "  On  the  Structure  of 
the  Mucous  Membrane  of  the  Uterus  and  its  Periodical  Changes,"  Obstet.  Joum. 
Great  Britain,  Vols.  II.,  V. ;  Leopold,  "  Die  TJterusschleimhant  und  die  Menstruation," 
Archiv  fur  Gyniikologie,  Bd.  XI.,  1877,  p.  Ill ;  AVyder,  "  Beitrage  fill  aormalen  und 
pathologischen  Histologie  der  menschlichen  Utorusschleimhaut."  Ibid.,  Bd.  XIII., 
1878,  p.  15;  Bland  Sutton,  "Surgical  Diseases  of  the  Ovaries  and  Fallopian  Tubes," 
p.  7. 

+  R.  Battey,  "  Oophorectomy."  Transactions  of  International  Medical  Congress. 
1881. 
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contrary,  coitus  may  take  place,  as  a  rule,  at  any  other  time  except 
that  of  menstruation.  There  is,  nevertheless,  an  increase  of  sexual 
feeling  in  connection  with  the  menstrual  period.  This  is  generally 
most  marked  after  the  now,  hut  may  exist  also  during  the  flow,  or 
just  hefore  its  onset.  In  most  cases  the  first  menstruation  is 
helieved  to  mark  the  first  ripening  of  ova.  In  some  instances, 
however,  ovulation  occurs  in  girls  who  have  never  menstruated,  as 
is  proved  by  the  fact  that  pregnancy  has  sometimes  occurred  before 
there  has  been  any  appearance  of  the  menstrual  flow.  It  is  the 
general  rule  that,  in  connection  with  each  menstrual  period,  one  or 
more  ova  are  discharged,  but  exceptions  to  this  rule  are  not 
uncommon.  The  occurrence  of  ovulation  without  menstruation  is 
proved  by  pregnancy  taking  place  during  periods  of  amenorrhcca, 
and  by  occasional  cases  of  oophorectomy  performed  about  the  middle 
of  an  intermenstrual  interval,  in  which  a  follicle  is  found  apparently 
just  ruptured.  That  of  menstruation  without  ovulation  is  shown 
by  instances  in  which  no  sign  of  recent  or  impending  rupture  of  a 
follicle  has  been  found  when  death  has  taken  place  just  after,  or 
during,  normal  menstruation,  as  Avell  as  by  those  in  which  men- 
struation has  persisted  after  double  ovariotomy  or  oophorectomy. 

Cycle  of  Menstrual  Changes. — The  effects  of  menstruation 
are  not  confined  to  the  uterus  and  ovaries,  nor  to  the  time  of  the 
menstrual  period,  but  there  is  a  monthly  cycle  of  nutrition  in- 
fluencing in  some  degree  the  whole  organism.  In  susceptible 
women  there  is  often,  for  some  clays  before  the  flow,  a  fulness  with 
tenderness  of  the  breasts,  which  begins  to  pass  away  as  soon  as  the 
flow  commences.  This  condition  appears  to  indicate  a  tendency  to 
commencing  development  in  the  breasts,  coincident  with  the 
monthly  development  of  the  uterine  mucous  membrane.  Sphygmo- 
graphic  observations  have  shown  that  the  arterial  tension  is 
generally  somewhat  raised  above  the  average  before  the  flow,  and 
sinks  to  a  level  rather  below  the  average  during,  and  shortly  after 
the  flow.  According  to  Dr.  Stephenson's  observations,  both  the 
temperature  of  the  body  and  the  excretion  of  urea  also  follow  a 
monthly  cycle.  The  curve  of  temperature  is  above  the  mean  for 
about  half  the  month,  rising  to  about  half  a  degree  above  the  mean 
line  ;  it  crosses  and  falls  below  that  line  about,  or  shortly  before, 
the  time  of  onset  of  menstruation,  and  sinks  to  a  similar  depth 
below  it  for  about  a  similar  interval.  The  curve  indicating  the 
i-xcretion  of  urea  follows  a  very  similar  course.  There  are  thus 
general  signs  of  increased  activity  of  nutritive  changes  coincident 
with  the  time  of  development  of  the  uterine  mucous  membrane. 

The  cause  of  the  monthly  periodicity  cannot  be  explained,  but  it 
probably  lies  in  the  nervous  centres  rather  than  in  (he  ovaries. 
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This  view  appears  to  be  confirmed  by  the  effect  which  a  nervous 
shock,  such  as  a  fright,  or  excessive  muscular  exertion,  often  has  in 
bringing  on  menstruation  prematurely.  The  commencing  matura- 
tion of  the  Graafian  follicle  is  probably  the  consequence  rather  than 
the  cause  of  the  same  arterial  afflux  of  blood  to  the  uterus  and 
ovaries  which  causes  the  development  of  the  uterine  mucous 
membrane.  As  the  maturation  proceeds,  a  reflex  stimulus  from  the 
ovarian  nerves  increases  the  afflux  of  blood  until  menstruation  is 
determined.  In  morbid  conditions  of  the  ovary,  when  maturation 
of  follicles  is  interfered  with,  or  hastened  by  undue  congestion, 
menstruation  is  apt  to  be  irregular,  or  its  rhythm  to  be  altered. 
That  the  afflux  of  blood  precedes  the  onset  of  menstruation  is 
illustrated  by  what  is  observed  in  the  case  of  soft  fibroid  tumours. 
Such  tumours  often  vary  perceptibly  in  size  during  the  menstrual 
cycle,  and  it  is  generally  found  that  the  greatest  size  is  reached  a 
little  before  the  onset  of  the  flow,  and  that  a  diminution  takes  place 
either  during  its  course,  or  at,  or  even  just  before,  its  onset. 

Active  arterial  hypersemia  continues,  however,  thoughout  the 
menstrual  flow,  and  is  one  of  the  factors  which  determines  the 
amount  of  blood  lost.  Thus  the  increased  activity  of  circulation 
produced  by  coitus,  or  great  muscular  exertion,  increases  the 
amount  of  flow,  and  is  apt  to  bring  it  on  again,  after  it  has 
recently  ceased.  Congestion  extends  to  the  vagina  and  vulva 
throughout  the  period,  and  if  death  occurs  during  menstruation,  the 
whole  vicinity  of  the  uterus  and  ovaries  is  found  greatly  congested. 
The  muscular  wall  of  the  uterus  is,  however,  sometimes  found  pale 
and  comparatively  bloodless,  and  this  condition  is  to  be  explained 
by  the  occurrence  of  muscular  contractions.  The  occasional  con- 
tractions which  are  manifest  to  the  hand  in  the  pregnant  uterus 
take  place  also  in  the  unimpregnated  uterus  during  menstruation, 
and  probably  at  other  times.  They  serve  to  expel  the  product  of 
menstruation,  and  close  up  the  increased  cavity  left  in  the  body  of 
the  uterus  by  the  exfoliation  of  mucous  membrane.  It  is  possible 
also  that  uterine  contraction  may  determine  the  first  rupture  of 
vessels  at  the  onset  of  menstruation  by  forcing  blood  out  of  the 
muscular  wall  into  the  mucous  membrane,  and  checking  its  return 
through  the  veins.  A  pale  condition  of  the  muscular  wall  after 
death  during  menstruation  does  not,  however,  prove  that  it  is  con- 
tinuously bloodless  during  the  flow,  but  only  that  the  blood  has 
been  squeezed  out  of  it  by  contraction  before  death,  or  by  rigor 
mortis.  With  the  expulsive  contractions  of  the  fundus  is  associated 
some  physiological  relaxation  of  the  cervix  ;  but  any  material  dila- 
tation of  that  canal  probably  only  occurs  when  something  bulky,  such 
as  membrane,  clot,  or  mass  of  tenacious  mucus,  has  to  be  expelled. 


PERIOD  OF  RUTTURE  OF  THE  GRAAFIAN  FOLLICLE.  41 


Maturation  of  the  Graafian  Follicle. — As  the  Graafian 
follicle  enlarges  it  at  first  recedes  from,  but  afterwards  again 
approaches  the  surface  of  the  ovary  (see  p.  31).  Under  the  influence 
of  the  hyperaamia  preceding  menstruation  there  is  great  enlargement 
and  proliferation  of  the  vessels  in  the  vascular  tunic  of  the  follicle 
which  is  nearest  to  maturity.  From  the  increased  vascular  supply  fol- 
lows increased  secretion  of  the  liquor  folliculi,  and  the  follicle  comes 
to  form  a  prominence  on  the  surface  of  the  ovary.  From  the  effect 
of  pressure  the  wall  becomes  thinned  at  the  most  prominent  part,  and 
fatty  degeneration  takes  place  in  it.  At  length  rupture  occurs  and 
the  ovum  escapes  with  the  rush  of  liquor  folliculi,  aided,  as  some 
hold,  by  the  pressure  of  blood  previously  effused  into  the  follicle. 
The  actual  rupture  takes  place  at  a  point  previously  free  from 
vessels,  and  is  facilitated  by  the  fact  that  the  ovary  has  no  distinct 
fibrous  capsule,  nor  true  peritoneal  covering.  At  the  same  time 
there  is,  as  is  generally  believed,  a  kind  of  erection  from  active  con- 
gestion of  the  Fallopian  tube  and  its  fimbriated  extremity,  so  that 
the  latter  is  more  closely  applied  than  usual  to  the  ovary.  The 
motion  of  the  cilia  lining  the  fimbriae  produces  a  current  of  serum 
towards"  the  orifice  of  the  tube,  and  by  this  means  the  ovum  is 
guided  into  it.  Much  importance  has  been  attached  to  the  grasping 
of  the  ovary  by  the  fimbriae  of  the  tube  during  menstruation.  The 
fimbriated  extremity,  however,  is  not  large  enough  to  grasp  the 
whole  ovary,  and  the  capacity  for  erection  of  the  Fallopian  tube 
appears  to  have  been  exaggerated.  The  current  produced  by  the 
cilia  must,  therefore,  be  of  great  consequence,  and  be  capable  of 
guiding  an  ovum  toward  the  tube,  even  when  it  has  escaped  outside 
the  grasp  of  the  fimbriae.  The  possibility  of  this  is  illustrated  by 
the  case  of  batrachians,  in  which  the  oviducts  are  situated  at  a  dis- 
tance from  the  ovary,  and  the  ova  are  discharged,  in  the  first  in- 
stance, into  the  peritoneal  cavity.  In  this  way  also  may  be  explained 
the  cases  in  which  an  ovum  escaped  from  one  ovary  has  been  carried 
into  the  Fallopian  tube  of  the  opposite  side,  and  there  arrested.* 

The  disposition  of  the  tube  is  also  such  that  the  action  of  gravity 
is  favourable  to  the  ovum  reaching  its  orifice.  The  length 'of  the 
tube  being  much  greater  than  the  distance  from  the  uterus  to  the 
ovary,  the  tube  curls  over  the  ovary  in  a  loop,  so  that  its  outer  third 
comes  to  be  outside  and  below  the  ovary,  the  ovarian  fimbria  which 
ia  attached  to  the  ovary  running  downwards  from  that  organ  to  the 
orifice  of  the  tube.  The  fimbriee,  therefore,  are  in  contact  with  the 
ovary  at  or  near  its  most  dependent  part.f    It  is  probable,  however, 

See  the  chapter  on  extra-uterine  foetation. 
+  See  a  paper  by  His,  "Die  Lags  der  Bierstoeke  in  der  weiblichen  Leiohe,"  Arohiv 
tur  Anatomic  unci  Physiologie,  188] . 
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that  it  is  not  very  rare  for  an  ovum  to  escape  into  the  peritoneal 
cavity  and  not  reach  the  tube. 

Period  of  rupture  of  the  Graafian  Follicle. — When  it 
was  supposed  that  the  swelling  of  the  uterine  mucous  membrane 
took  place  during  menstruation  and  not  before  its  onset,  it  was 
believed  that  the  time  of  rupture  of  the  Graafian  follicle  was  shortly 
after  the  end  of  a  period.  Modern  observations  point  rather  to  the 
conclusion  that  it  more  frequently  ruptures  just  before  the  com- 
mencement of  a  period.  Some  observers  however  believe  that,  as 
in  woman  sexual  feeling  is  no  longer  limited  to  one  epoch,  but 
spread  over  the  whole  menstrual  cycle,  so  ovulation  takes  place  at 
irregular  and  uncertain  dates  in  the  same  cycle.  It  cannot  be 
denied  that  this  is,  at  least,  an  occasional  occurrence.  From  the 
apparent  analogy  between  the  supposed  exfoliation  of  mucous  nien- 
brane  in  menstruation  and  the  exfoliation  of  the  developed  mucous 
membrane,  the  so-called  decidua  vera,  at  the  end  of  pregnancy,  the 
mucous  membrane  developed  for  menstruation  has  been  called  the 
menstrual  decidua.  It  has  further  been  supposed  by  some  that  the 
separation  of  this  decidua,  and  consequent  commencement  of  men- 
struation, indicates  that  the  ovum  belonging  to  that  menstrual 
period  has  not  only  escaped,  but  has  failed  to  become  impregnated. 
It  would  follow  that  the  impregnated  ovum  belongs,  not  to  the  last 
menstrual  period  which  occurs,  but  to  the  first  which  fails  to 
appear  ;  and  that  the  duration  of  pregnancy,  generally  reckoned 
from  a  few  clays  after  the  end  of  the  last  period,  is  shorter  than 
has  generally  been  supposed.  This  is  not  supported  by  cases  of 
pregnancy  from  a  single  coitus  of  known  date.  Moreover,  there  is 
reason  to  believe  that  the  ovum  may  take  as  much  as  nine  or  ten 
days  in  passing  from  the  ovary  to  the  uterus.  If,  therefore,  it  be 
true  that  the  exfoliation  is  only  of  the  superficial  portions  of  mucous 
membrane  and  not  of  its  whole  thickness,  the  new  mucous  membrane, 
denuded  of  its  epithelium,  and  beginning  to  be  renovated,  may  be  in 
condition  to  furnish  a  suitable  nidus  for  the  ovum  of  the  period  just 
past,  by  the  time  it  reaches  the  uterus,  even  though  it  escaped  just 
before  the  period.  Eecorded  cases,  where  a  Graafian  follicle  has  been 
found  on  the  point  of  rupture,  but  unruptured,  during  or  just  after 
menstruation,  seem  to  show  that  menstruation  does  not  necessarily 
mean  the  failure  of  impregnation  of  the  corresponding  ovum.  On 
the  whole  it  may  be  inferred  from  the  evidence  that  the  follicle 
may  rupture  just  before,  during,  or  just  after  the  period.  Of  these 
times  the  first  is  probably  the  commonest ;  and  it  is  also  reasonably 
believed  that  an  impending  rupture  may  be  precipitated  by  the  in- 
creased congestion,  and  perhaps  the  contraction  of  the  muscular  fibres 
in  the  ovaries,  induced  by  coitus. 
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Formation  of  the  Corpus  luteum. — Even  before  the  rup- 
ture of  the  follicle,  its  internal  layer  or  niembrana  granulosa  becomes 
thickened  by  proliferation  and  enlargement  of  the  cells  composing 
it,  and  acquires  a  characteristic  yellow  tint,  due  to  the  presence  of 
minute  yellow  granules  in  the  cells.  After  the  rupture  this  change 
becomes  much  more  marked.    By  proliferation  within  a  confined 
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Fig.  24. — Diagram  of  the  formation  of  the  corpus  luteum.  ct,  the  cavity  of  the  follicle 
filled  with  blood;  b,  c,  the  clot  diminishing  in  size,  while  the  epithelial  lining: 
becomes  thickened  and  convoluted,  and  the  clot  becomes  decolorised  ;  d,  e,  f,  com- 
pletion of  the  process.  In/the  convolutions  have  coalesced  to  form  a  yellow  mass 
the  decolorised  remnant  of  the  clot  remaining  only  as  a  central  stellatecicatrix. 

space  the  layer  of  cells  becomes  thrown  into  folds,  which  have  been 
compared  to  cerebral  convolutions  (Fig.  24,  p.  43).  These  gradually 
encroach  upon  the  space  occupied  by  the  clot  in  the  centre,  which 
shrinks  and  becomes  decolorised,  and  eventually  leaves  only  a 
whitish  stellate  spot  at  the  centre.  The  round  cells  increase  in  size, 
and  their  yellow  colour  becomes  more  marked.  Between  the  cells 
young  connective  tissue  is  formed,  and  vessels  penetrate  the  layer 
from  the  outer  wall  of  the  follicle,  entering  between  the  convolu- 
tions as  papillae  of  vascular  connective  tissue.  The  convolutions 
when  pregnancy  has  occurred  eventually  blend  together  so  as  to 
form  a  uniform  border  round  the  central  remnant  of  clot,  as  shown 
at  />  Fig-  24.  It  was  held  by  Coste  that  there  is  normally  no 
effusion  of  blood  into  the  follicle,  but  only  a  semi-transparent 
gelatinous  material,  slightly  tinged  with  blood-pigment.  Dalton,* 
however,  found  only  one  specimen  of  a  corpus  luteum  of  menstrua- 
tion in  which  the  central  clot  was  absent  as  compared  with  nine  in 
which  it  was  present.  The  size  of  the  corpus  luteum  thus  formed 
is  considerably  greater  than  that  of  the  original  follicle  (see  Fig. 
25,  p.  44). 


*  "Report  on  the  Corpus  Luteum."  Transactions  of  the  American  Gynecological 
Society,  Vol.  II. 
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When  the  ovum  has  not  become  impregnated,  the  development  of 
>  Od.r,  the  corpus  Interim  has  reached  its  height  after  about  twenty  days  : 
™— a  after  this_it  undergoes  rapid  absorption.  The  cells  gradually  dis- 
appear, the  colour  is  changed  from  yellow  to  a  whitish  tint,  the 
vessels  become  atrophied,  and  eventually  there  remains  only  the 
relic  of  the  fibrous  tissue  which  the  cells  have  formed,  and  which 
has  the  appearance  of  a  stellate  white  cicatrix.  The  diminution  is 
already  considerably  advanced  by  the  time  the  next  follicle  is  ready 
to  rupture,  though  the  yellow  colour  is  generally  noticeable  for  two 
or  three  months.  Such  a  corpus  luteum  has  been  termed  a  false 
corpus  luteum,  but  is  better  named  the  corpus  luteum  of  menstrua- 
tion.  The  corpus  luteum  of  menstruation,  when  at  its  greatest 
development,  remains,  as  a  rule,  at  the  stage  shown  at  d,  Fig.  24. 
Some  remnant  of  dark  clot  can  be  seen  near  the  centre,  or  toward 
the  surface  of  the  ovum  :  the  convolutions  of  the  membrana  granu- 
losa are  distinguishable,  not  blended  into  a  uniform  mass,  and  they 
are  most  developed  in  the  part  of  the  follicle  farthest  from  the  surface. 
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of  gestation,  containing  a 
central  cavity. 


If  pregnancy  occurs,  a  very  different  course  is  followed.  The 
maturation  and  rupture  of  fresh  follicles  is  then,  as  a  rule,  arrested. 
In  consequence  of  the  hyperemia  due  to  pregnancy  the  corpus 
luteum  reaches  a  much  higher  development,  and  this  development 
is  more  protracted,  as  also  is  the  diminution.  The  greatest  heighl 
V»\£>.  is  reached  about  the  third  month  ;  the  corpus  luteum  is  still  marked 
at  the  time  of  delivery,  and  does  not  entirely  disappear  for  one  or 
two  months  after.     At  the  third  month  it  is  about  two-thirds  of  an 
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inch  in  length  (Fig.  25),  and  forms  a  manifest  prominence  on  the 
surface  of  the  ovary  ;  at  the  time  of  delivery  it  still  averages  nearly 
half  an  inch  in  length  (Fig.  26).  The  yellow  colour  is  more 
marked  ;  at  the  early  stage  the  convolutions  are  firmer  to  the  touch, 
eventually  they  blend  together  in  a  firm  mass,  their  margins  being 
only  indicated  by  bands  of  connective  tissue.  The  cells  reach  about 
1r^g  or  even  -g-i-g-  inch  diameter.  The  corpus  luteum  can  be  felt  as 
a  manifest  firm  swelling  in  the  substance  of  the  ovary.  This  is  not 
generally  the  case  with  the  corpus  luteum  of  menstruation.  In 
about  one-third  of  the  cases  a  cavity  is  formed  in  the  substance  of 
the  corpus  luteum,  containing  clear  fluid  (Fig.  25),  but  more  fre- 
quently the  centre  is  occupied  by  the  stellate  decolorised  relic  of  the 
blood-clot,  like  that  shown  in  Fig.  26.  The  formation  of  a  cavity 
is  ascribed  by  Dalton  to  a  separation  and  collection  of  the  serum 
belonging  to  the  original  blood-clot.  It  is  rarely,  if  ever,  observed 
in  the  corpus  luteum  of  menstruation. 

The  corpus  luteum  of  pregnancy  formerly  had  the  less  appro- 
priate name  of  the  true  corpus  luteum.  The  only  structure  which 
really  deserves  the  name  of  false  corpus  luteum  is  that  which  may 
be  formed  if  a  follicle  shrinks,  and  its  wall  becomes  thickened  with- 
out rupture  ever  having  taken  place.  This  is  distinguished  from 
a  corpus  luteum  of  pregnancy  or  menstruation  by  the  absence  of  the 
yellow  colour,  and  by  the  fact  that  it  is  not  on  the  surface  of  the 
ovary,  nor  connected  with  a  cicatrix  on  that  surface. 

The  corpus  luteum  has  no  positive  medico-legal  value  as  a  proof 
of  pregnancy.  For  a  few  cases  have  been  recorded  in  which  the 
corpus  luteum  of  menstruation  has  appeared  to  have  all  the  charac- 
ters usual  in  that  of  pregnancy.  This  has  generally  been  in 
instances  where  there  has  been  some  cause  for  undue  congestion, 
such  as  the  presence  of  a  fibroid  tumour  or  a  life  of  prostitution. 
On  the  other  hand  there  have  been  cases  of  pregnancy  in  which  no 
corpus  luteum  or  none  of  distinctive  character  could  be  found. 

Commencement  and  duration  of  Menstruation. — The 
first  menstruation  is  the  usual  sign  that  the  girl  has  become  capable 
of  conception  and  child-bearing.  It  is  believed  to  be  coincident,  as 
a  rule,  with  the  first  ovulation,  although,  in  some  cases,  ova  are 
discharged  previous  to  any  menstruation.  At  the  same  time  occur 
the  changes,  physical  and  mental,  which  indicate  the  arrival  at  the 
age  of  puberty.  The  body  of  the  uterus,  hitherto  small  in  relation 
to  the  cervix,  is  developed,  the  pubes  becomes  covered  with  hair, 
the  pelvis  acquires  the  typical  female  type,  and  the  breasts  are 
developed.  At  the  same  time  there  is  a  mental  change,  and  the 
Mirl  becomes  more  bashful  and  retiring.  .  Neither  the  body  of  the 
uterus,  however,  nor  the  pelvis,  at  once  reach  their  full  capacity  for 
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the  discharge  of  their  functions  ;  they  do  not  generally  attain  their 
full  size  till  the  age  of  about  twenty.    The  age  at  which  menstruation 
commences  is  influenced  by  climate,  race,  and  mode  of  life.  The 
dim  ale.  -    influence  of  climate  has  been  exaggerated,  but  in  hot  climates  the 

age  is  on  an  average  two  or  three  years  earlier  than  in  cold, 
moodeo  -'ye- .  Luxurious  living  and  early  stimulation  of  the  mental  faculties 
tend  to  bring  on  menstruation  at  an  earlier  age,  and  thus  the 
children  of  the  rich  and  dwellers  in  towns  commonly  menstruate 
earlier  than  the  poorer  classes  in  the  country.  Premature  sexual 
stimulus  has  a  similar  effect.  Feeble  health  and  poor  diet  tend  to 
retard  the  appearance  of  the  flow.  There  may  be  a  difference 
Race.  ■  between  different  races  living  in  the  same  country,  and  among  the 
Hindoos,  whose  custom  is  for  marriage  to  be  completed  as  soon  as 
menstruation  appears,  the  age  is  peculiarly  early. 

The  age  of  appearance  of  menstruation  may  vary  from  10  to  20 
without  departure'from  health.  In  England  more  than  half  of  the 
whole  number  of  girls  first  menstruate  between  the  ages  of  14  and 
17,  and  more  than  five-sixths  between  those  of  13  and  19,  the 
average  age  being  a  little  above  15 J.  Normally  the  discharge 
recurs  at  regular  intervals,  with  the  exception  of  periods  of  preg- 
nancy and  lactation,  up  to  the  menopause  or  climacteric  period, 
which  is  commonly  between  the  ages  of  40  and  50,  most  frequently 
at  about  48.  Exceptionally,  menstruation  may  go  on  even  up  to 
the  age  of  60.  The  period  of  active  sexual  life  is  thus  generally 
from  30  to  35  or  40  years.  Those  who  menstruate  early  commonly 
continue^ to  menstruate  late,  unless  any  pelvic  inflammation  has  led 
to  atrophy  of  the  ovaries.  Repeated,  pregnancies  tend  to  prolong 
the  period  of  sexual  activity.  Cases  occasionally  occur  in  which 
true  menstruation  begins  in  infants,  even  at  the  age  of  two  or  three, 
and  continues  regularly  from  that  time.  Such  a  condition  is  asso- 
ciated with  premature  development  of  the  breasts,  of  the  pelvis, 
and  of  the  sexual  emotions.  In  such  a  case  pregnancy  has  occurred 
in  the  ninth  year,  and  the  birth  of  a  living  child  in  the  tenth. 

Conception. — Conception  is  effected  by  union  of  the  sperma- 
tozoa with  the  ovum.  Nothing  more  is  known  than  that  the  sper- 
matozoa penetrate  the  zona  pellucida,  and  on  reaching  the  yolk 
become  motionless,  and  afterwards  are  dissolved,  imparting  to  the 
ovum  a  new  vitality.  The  micropyle,  or  opening  through  the  zona 
pellucida  for  the  entrance  of  spermatozoa,  though  it  exists  in 
lower  animals,  as  insects  and  fishes,  has  not  been  detected  in 
mammals.  It  is  believed  that  the  ovum  is  generally  fertilised  in 
1  the  Fallopian  tube,  probably  for  the  most  part  in  its  outer  half,  and 
more  especially  among  its  fimbria;,  the  folds  of  which  form  a  re- 
)  ceptacle  in  Avhich  the  semen  may  be  retained  for  some  time.  This 
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belief  is  based  mainly  upon  experiments  on  the  lower  animals,  in 
whom  the  spermatozoa  may  be  found  along  the  whole  length  of  the 
tube,  and  on  the  surface  of  the  ovary,  a  few  hours  after  coitus. 
Nuck  placed  a  ligature  on  one  horn  of  the  uterus  of  a  bitch  three 
days  after  coitus.  Some  time  later  two  embryos  were  found  in  the 
tube  arrested  by  the  ligature.  Again,  if  a  bitch  be  subjected  to 
coitus  just  after  the  rut  is  over,  and  killed  a  few  hours  later,  ova 
and  spermatozoa  are  found,  along  the  whole  length  of  the  tube,  but, 
in  its  lower  two-thirds,  the  spermatozoa  Lave  not  penetrated  the 
vitelline  membrane.  This  is  explained  hy  the  change  which  takes 
place  in  the  ovum  as  it  passes  along  the  tube,  owing  to  the  addition 
to  it  of  an  albuminous  envelope.  The  phenomena  of  extra- irterine 
fetation  show  that,  in  women  also,  the  spermatozoa  may  reach  the 
peritoneal  cavity.  The  precise  mechanism  by  which  the  ascent  of 
the  spermatozoa  is  effected,  is  not  positively  known.  A  great  deal 
must  be  attributed  to  their  own  power  of  motion,  since,  according 
to  Henle,  they  can  traverse  the  distance  of  an  inch  in  7jy  minutes. 
Many  cases  of  pregnancy  with  narrow  and  unruptured  hymen  have 
been  recorded,  and  spermatozoa  have  traversed  minute  openings 
in  a  vaginal  septum.  I  have  known  a  case  of  pregnancy  where  the 
vagina  was  contracted  up  to  a  rigid  tube,  only  jr  inch  in  diameter, 
so  that  penetration  was  totally  impossible,  while  urine  was  constantly 
trickling  through  this  tube  from  the  bladder.  In  such  instances,  the 
spermatozoa  must  have  made  their  way  by  their  own  activity  the 
whole  length  of  the  vagina,  as  well  as  of  the  uterus  and  Fallopian 
tube.  Besides  the  movements  of  the  spermatozoa  themselves,  the 
effect  of  capilliary  attraction,  and  of  suction  exerted  in  some  way  into 
the  uterus,  have  been  thought  to  have  an  influence  on  the  ascent  of 
the  spermatozoa,  and  both  of  these  may  be  important  elements  in 
the  matter  in  some  cases.  Modern  physiologists  also  attach  import- 
ance to  chemiotaxis,  by  which  is  meant  the  attraction  or  repulsion 
exorcised  upon  organisms  by  fluids  of  different  kinds.  In  the 
majority  of  instances,  it  is  sufficient  for  impregnation  that  semen  is 
deposited  in  the  vagina  ;  but  there  is  reason  to  believe  that,  in  women 
of  ardent  temperament  at  any  rate,  some  portion  of  it  often  ascends 
almost  immediately  into  the  cervix.  This  is  the  only  explanation  of 
the  fact  that  injections  of  cold  water,  or  various  solutions,  used  im- 
mediately after  coitus  as  a  prophylactic  against  pregnancy,  not  unfre- 
quently  fail  to  secure  the  desired  result,  though  they  are  immediately 
fatal  to  the  spermatozoa  wherever  they  reach  the  semen. 

Normally  there  is  in  coitus  as  distinct  an  orgasm  of  sensation  on 
the  part  of  the  woman  as  that  Avhich  accompanies  emission  in  the 
man.  It  is  not  necessarily  associated  with  ejection  of  the  secretion 
of  any  gland,  but  is  accompanied  by  certain  muscular  actions.  The 
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sexual  orgasm  is  not  necessary  to  conception,  for  the  condition  in 
which  it  is  habitually  absent,  or  what  may  be  called  impotence  in 
women,  is  by  no  means  uncommon,  and  pregnancy  frecpuently  occurs 
notwithstanding.  The  occurrence  of  the  orgasm  at  the  proper  time 
does  however  favour  conception.  I  have  known  a  lady  who  was 
married  under  20,  and  lived  in  married  life  for  many  years  with 
two  husbands  in  succession.  When  she  had  passed  the  age  of  40, 
she  experienced  the  sexual  orgasm  in  coitus  for  the  first  and  only 
time  in  her  life,  and  from  that  day  dated  her  first  and  only  preg- 
nancy. 

It  is  difficult  to  imagine  any  mechanism  by  which  the  uterus  can 
exercise  active  suction,  although  a  suction  toward  the  abdominal 
cavity  may  sometimes  be  caused  by  sudden  expansion  of  the  chest 
during  the  sexual  orgasm,  with  closure  of  the  glottis.  But  the  most 
probable  explanation  is  that  in  such  cases  mucus  is  displaced  from 
the  cervical  canal  by  pressure  due  to  impact  of  the  penis,  and  that, 
in  the  intervals  of  pressure,  semen  ascends  to  take  its  place  out  of 
the  pool  of  that  fluid  just  deposited  in  the  posterior  vaginal  fornix. 

Period  of  Possible  Impregnation. — Since  the  sperma- 
tozoa may  remain  alive  in  a  suitable  medium  for  ten  days  or  more, 
and  the  ovum  may  occupy  probably  ten  days  in  descending  to  the 
uterus,  it  is  obvious  that  a  fruitful  coitus  may  take  place  almost  at 
any  part,  and  probably  at  any  part,  of  the  menstrual  cycle.  It  has 
long  been  believed  that  the  greatest  aptitude  for  conception  exists 
shortly  after  the  end  of  a  menstrual  period.  Nature  seems  to  give 
some  evidence  in  favour  of  this  view,  since  the  period  of  most 
acute  sexual  feeling  is  generally  just  after  the  end  of  menstruation, 
although  this  may  extend  also  to  the  time  just  preceding  the  flow. 
A  similar  conclusion  may  be  drawn  from  a  comparison  of  the 
duration  of  pregnancy  in  cases  of  single  coitus  on  a  known  date 
with  its  duration  as  reckoned  from  the  end  of  the  last  menstrual 
period.  The  former  period  is,  on  an  average,  272  days,*  the  latter 
278  days,  f  It  maybe  inferred  from  this  that  the  fruitful  coitus 
probably  takes  place,  on  an  average,  about  six  days  from  the  end,  or 
ten  days  from  the  beginning,  of  the  last  menstrual  period.  Recorded 
cases  seem  to  show  that  this  is,  at  any  rate,  a  possible  time  for 
fruitful  insemination,  as  for  instance  two  instances  mentioned  by 
Marion  Sims,  in  which  pregnancy  followed  a  single  known  coitus  at 
such  a  date,  and  one  in  which  it  was  the  result  of  intra- uterine 

*  Lowenhardt's  statistics  give  272  days  (Die  Berechnung  und  die  Dauer  der 
Schwangerschaft.  Arcliiv  fiir  Gyniikologie,  III..  1S72)  ;  Ahlfeld's,  271 ;  (Bcobach- 
tungon  iiber  die  Dauer  der  Schwangerschaft.  Monatsschriftf  iir  Geburtsh  iilt'e.  XXXIV., 
1869)  ;  Stadfeldt's,  272  (Annates  de  Gynecologic,  VIII.,  1S77,  p.  227)  ;  Matthews 
Duncan's,  275  (  "  Fecundity,  Fertility,  and  Sterility,"  Edinburgh,  1871 

+  According  to  Matthews  Duncan.  Lowcnhardt  (op.  fit.)  reckons  2S2  days  from  the 
first  day  of  mensti-uation,  an  estimate  which  closely  corresponds  with  that  of  Duncan. 
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injection  by  him  of  seminal  fluid.  Raciborski  concluded,  arguing 
however  from  only  fifteen  cases  of  a  single  coitus,  that,  in  rather 
more  than  half,  the  fertile  coitus  occurred  in  the  two  days  following 
menstruation. 

On  the  other  hand,  if  the  doctrine  mentioned  above  were  true, 
that  the  commencement  of  menstruation  is  a  sign  that  impregnation 
of  the  ovum  discharged  in  connection  with  that  period  has  failed,  it 
would  follow  that  coitus  is  least  likely  to  be  fruitful  just  after  the 
end  of  a  period,  and  most  likely  to  be  so  a  few  days  before  the 
onset  of  a  period.  It  is  a  strong  argument  against  this  doctrine  that 
it  would  seem  a  strange  anomaly  of  nature  for  sexual  feeling  to  be 
strongest  exactly  at  the  time  when  impregnation  is  least  likely. 
Some  evidence  on  this  question  may  be  derived  from  the  case  of  the 
Jews.  In  the  Jewish  law,  Jewish  women  are  directed  to  abstain 
from  coitus  during  menstruation,  and  for  seven  days  after  its 
cessation.*  Strict  observers  of  the  law  are  said  to  go  beyond  what 
is  commanded  in  Leviticus,  and  even  if  the  discharge  lasts  only  for 
an  hour  or  two,  to  observe  five  days  during  which  the  discharge 
might  last,  for  the  period  itself,  and  add  to  these  seven  clear  days, 
making  twelve  in  all,  at  the  least.  Less  strict  observers  of  the  law, 
however,  keep  only  three  clays  after  the  cessation  of  the  flow,  or 
merely  occupy  separate  rooms  while  it  actually  continues.  It  is 
much  to  be  doubted  whether,  whatever  may  be  laid  down  in  the 
Priestly  Code,  a  whole  nation  was  ever  induced  to  practise 
abstinence  at  the  period  of  most  acute  sexual  feeling.  It  is  probable 
that,  with  Jewesses  who  observe  strictly  the  Levitical  law,  the 
fertile  coitus  is  generally  shortly  before  the  period,  but  there  are  no 
statistics  as  to  the  duration  of  pregnancy  from  a  single  known  v 
coitus  in  those  who  observe  the  Jewish  law.  The  only  final  con-  t 
elusion  which  can  be  drawn  at  present  is,  that  coitus  shortly  before 
or  shortly  after  a  period  is  more  likely  to  be  fruitful  than  at  other 
times.  It  is  said  that  some  women  conceive  only  when  coitus  takes  ' 
place  actually  during  the  menstrual  flow  :  but  it  is  comparatively 
rarely  that  this  is  put  to  the  test. 

3  Sec  Leviticus,  xv.  19. 
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EAELY   DEVELOPMENT   OF   THE  OVUM. 


The  details  of  the  development  of  the  ovurn  belong  to  embry- 
ology, and  only  so  much  will  be  considered  bere  as  is  necessary  in 
order  to  understand  the  formation  of  the  envelopes  of  the  foetus 
which  are  of  practical  importance  in  midwifery.  These  are,  from 
without  inwards,  the  decidua,  the  chorion,  and  tbe  amnion,  of  which 
the  first  belongs  to  the  uterus,  the  two  latter  to  tbe  ovum.  The 

earlier  of  the  changes 
now  to  be  described 
are  only  inferred  to 
take  place  from  the 
analogy  of  what  occurs 
in  the  lower  animals. 

Segmentation  of 
the  Yolk.— Tbe  first 
cbange  in  the  ovum  is 
the  disappearance  of 
the  germinal  vesicle. 
This  occurs  whether 
there  is  impregnation 
or  not,  shortly  after 
the  ovum  has  escaped 
from  tbe  follicle.  The 

Pig.  27.— Segmentation  of  the  yolk,   a,  ovum,  with  first   effect    of  fecmi- 

flrst  embryo-cell;  b,  division  of  embryo-cell,  ,    .      .     .     t  . 

and  cleavage  of  the  yolk  around  it ;  c,  d,  further  dation  IS  the  formation 

division;  e,  muriform  body  completed.  }n  fl^   centre   of  the 

yolk  of  a  new  nucleus, 

much  resembling  the  original  germinal  vesicle  (a,  Fig.  27).  It 
is  believed  that,  the  spermatozoon  having  penetrated  the  yolk,  its 
tail  disappears,  and  its  head  becomes  blended  with  the  original 
germinal  vesicle,  thus  forming  the  new  nucleus.  This  immediately 
begins  to  divide  into  two,  and  determines  a  similar  cleavage  of 
the  whole  yolk,  the  nuclei  acting  as  centres  of  attraction  to 
the  cell-mass.    The  two  new  cells  are  again  subdivided  each  into 
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two,  and  so  on,  until  a  large  number  are  produced,  all  lying  within 
the  vitelline  membrane.  The  body  so  formed  has  been  called  the. 
muriform  body,  from  its  mulberry-like  appearance  (e,  Fig.  27).  By 
dissolution  of  cells  in  the  centre  a  clear  fluid  is  formed,  and  by 
pressure  of  this  fluid,  the  superficial  layer  of  cells  becomes  flattened. 
Thus  the  ovum  is  converted  into  a  vesicle,  whose  walls  are  com- 
posed of  a  single  layer  of  flattened  cells,  more  or  less  hexagonal 
through  mutual  pressure,  within  the  zona  pellucida.  This  cellular 
layer  is  called  the  blastodermic  membrane. 

The  Primitive  Chorion. — While  these  changes  are  going  on, 
the  ovum  is  passing  down  the  Fallopian  tube.  In  its  passage  it  is 
supposed  to  receive  an  additional  very  thin  albuminous  coating,  the 
analogue  of  the  important  layer  which  forms  the  white  of  the  egg  in 
birds.  This  albuminous  coating  becomes  closely  blended  with  the 
zona  pellucida,  and  over  the  whole  surface  of  the  resulting  mem- 
brane simple  structureless  villi  are  formed.  In  this  way  is  pro- 
duced the  primitive  chorion.  The  villi  serve  both  for  absorption  of 
nutritive  material,  and  for  attachment  of  the  ovum  to  the  mucous 
membrane  as  soon  as  it  reaches  the  uterus.  By  such  absorption, 
the  ovum,  which  was  about  1  *  0  inch  in  diameter  on  escaping  from 
the  ovary,  has  increased  to  from  to  ^_  inch  in  diameter  by  the 
time  it  reaches  the  uterus. 

Before  describing  the  further  changes  in  the  ovum  after  it  has 
reached  the  uterus,  it  is  well  to  consider  the  changes  in  the  uterus 
itself,  which  result  in  the  formation  of  the  decidua  or  outermost  of 
the  three  envelopes  of  the  ovum. 

The  Decidua. — The  effect  of  impregnation  on  the  uterus  is, 
that  a  development  of  the  mucous  membrane  of  its  body  imme- 
diately commences.  The  cells  of  the  interglandular  tissue  prolife- 
rate and  grow  to  a  large  size,  round  or  somewhat  spindle-shaped, 
reaching  a  diameter  of  about  inch.  At  the  same  time  the  glands 
become  enlarged  and  their  cavities  somewhat  dilated.  The  ovum 
on  reaching  the  uterus  finds  its  cavity  nearly  filled  up  by^Ee 
mucous  membrane,  and  becomes,  as  a  rule,  attached  at  a  point  not 
far  from  the  orifice  of  the  Fallopian  tube,  mosrfrecxuently  on  the 
Interior  wall.  The  proliferating  mucous  "  membrane  grows  up 
around  the  ovum  until  it  completely  covers  it  in  and  shuts  it  off  from 
the  cavity  of  the  uterus  (Figs.  30—32,  p.  53).  Owing  to  the  minute 
size  of  the  ovum  when  it  reaches  the  uterus,  it  is  easily  covered  in 
this  manner.  That  portion  of  the  developing  mucous  membrane 
to  which  the  ovum  is  attached  is  called  the  decidua  serotina,  and 
forms  eventually  the  site  of  the  placenta,  the  rest  of  the  mucous 
membrane  lining  the  uterus  is  called  the  decidua  vera,  and  the 
portion  which  covers  the  ovum  from  the  uterine  cavity  is  called 
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the  decidua  rcflexa.  The  proof  that  the  decidua  reflexa  is  really 
derived  from  the  uterine  mucous  membrane  lies  in  the  fact  that  it 
is  composed  of  cells  similar  to  those  of  the  rest  of  the  decidua,  and 
that  uterine  glands  may  be  traced  in  that  portion  of  it  which  is  near 
to  the  uterine  wall,  although  these  do  not  extend  to  the  central 
portion  separating  the  ovum  from  the  uterine  cavity.    The  inter- 


Fig.  2S.— Section  of  the  mucous  mem- 
brane of  the  body  of  the  uterus 
at  the  very  commencement  of 
pregnancy,  twice  the  natural 
size.  1,  opening  of  the  glands 
on  the  surface  of  the  cavity ; 
2,  the  utricular  glands. 


Fig.  29. — A  portion  of  the  glan- 
dular structure,  magnified 
about  ten  times.  1,1,  orifices 
of  the  glands;  4,  enseal  ex- 
tremities of  glands ;  5,  tubu- 
lar portions  of  glands. 


mediate  stage  of  a  ridge  of  mucous  membrane  growing  up  around 
the  ovum  has  not  been  observed  in  woman,  but  in  one  animal,  the 
seal,  such  a  condition  is  permanent,  the  growth  stopping  short  at  a 
ridge,  and  not  going  on  to  form  an  actual  decidua  reflexa.  A  slighter 
approximation  to  the  formation  of  a  decidua  reflexa  is  seen  in  the 
zonary  placenta  of  carnivora  generally,  a  narrow  strip  of  mucous 
membrane  containing  utricular  glands  being  reflected  on  the  margin 
of  the  zonular  band  of  the  chorion. 

The  inappropriate  names  given  to  the  several  portions  ot  tne 
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decidua  originated  from  a  false  theory  of  its  origin.  The  decidua 
was  correctly  figured  by  William  Hunter  as  being  the  developed 
mucous  membrane.    John  Hunter,  however,  believed  that  it  was  a 


Fig.  30.— First  stage  of  the  formation  of  decidua  reflexa. 


Fig.  31. — More  advanced  stage  of  formation  of  decidua  reflexa. 


Fig.  32.— Completion  of  decidua  refJexa. 


layer  of  coagulable  lymph  poured  out  from  the  surface  of  the  uterus, 
and  this  view  was  long  accepted  by  anatomists.  It  was  supposed 
that  this  layer  covered  the  surface  of  the  uterus,  including  the 
orifices  of  the  Fallopian  tubes,  before  the  ovum  had  emerged  from 
the  tube.  The  ovum,  on  arriving  at  the  orifice  of  the  tube,  pushed 
a  portion  of  the  layer  of  lymph  before  it  into  the  uterus,  and  this 
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portion  was  called  the  decidua  reflexa.  The  portion  of  the  layer 
which  remained  undisturbed  was  the  decidua  vera.  Finally,  it  was 
supposed  that  a  fresh  layer  of  lymph  was  poured  out  between  the 
uterine  wall  and  the  ovum,  and  this,  as  being  formed  later,  was 
called  the  decidua  serotina  (from  serus,  late). 

Thus,  in  the  early  stage  of  pregnancy,  there  is  a  decidual  cavity, 
which  is  in  fact  the  cavity  of  the  enlarging  uterus,  the  ovum  forming 
a  prominence  projecting  into  it.  This  cavity  has  three  openings, 
the  os  uteri,  and  the  orifices  of  the  two  Fallopian  tubes.    The  Fal- 


Fig.  33. — Section  of  membranes  at  the  eighth  month  of  gestation.  Am,  amnion ; 
Ch.  chorion ;  DB,  decidua  reflexa ;  D  V,  decidua  vera ;  s,  line  of  separation  ; 
g,  glandular  spaces ;  m,  muscular  wall  of  uterus ;  v,  vessel.   (After  Leopold.) 


lopian  tube,  however,  from  which  the  ovum  descended,  is  liable  soon 
■  to  be  occluded  by  its  growth.  The  existence  of  the  decidual  cavity 
\<me  explains  the  fact  that  a  sound  may  be  passed  into  the  uterus  within 
the  first  three  months  of  pregnancy  without  rupturing  the  ovum, 
and  sometimes  without  interrtiption  to  the  pregnancy,  and  also  the 
fact  that,  in  some  exceptional  cases,  menstruation  may  continue 
during  the  first  three  months  of  pregnancy. 

The  thickness  of  the  decidua  is  much  greater  at  the  early  stage  of 
pregnancy  than  in  the  later  months,  both  absolutely,  and  still  more 
in  proportion  to  the  bulk  of  the  ovum.  The  greatest  thickness, 
which  may  be  as  much  as  i  inch  for  the  decidua  vera,  is  attained  by 
the  third  month.  By  that  time  the  decidua  reflexa  has  already  been 
thinned  by  stretching,  and  has  become  destitute  of  vessels.  The 
decidua  vera  and  decidua  reflexa  then  come  into  contact,  and  are 
blended  together,  the  decidual  cavity  is  obliterated,  and  the  ovum 
occupies  the  whole  of  the  body  of  the  uterus.    From  this  time  the 
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decidua  becomes  gradually  stretched  out  and  thinned,  and  after  the 
sixth  month  the  decidua  reflexa  cannot  generally  be  detected  as  a 
distinct  membrane. 

The  decidua  vera,  in  its  growth,  gradually  becomesdivided  into  two 
layers.  The  inner  layer,  nearest  the  free  surface,  is  made  up  mainly  of 
the  characteristic  decidual  cells,  with  but  little  intercellular  substance. 
The  cells  have  relatively  large  nuclei,  and  are  somewhat  granular. 
There  are  numerous  thin-walled  vessels,  and  the  layer  is  pierced  by 
the  enlarged  gland-tubes.  Leucocytes  are  seen  amongst  the  large 
cells,  and  numerous  lymph  spaces  are  believed  to  exist,  especially 
around  the  vessels  and  the  gland-tubes.  In  the  outer  layer,  nearest 
the  uterine  wall,  the  dilated  and  flattened  gland  cavities  form  a 
more  important  element  in  the  tissue.  The  cells  are  smaller,  not  so 
round,  but  more  frequently  spindle-shaped,  and  there  is  more  inter- 
cellular substance.  Between  the  two  layers  there  is  a  thin  stratum 
marked  by  large  flattened  spaces,  which  have  been  variously  regarded 
as  dilated  gland  cavities  or  lymph  spaces.  This  has  been  called  the 
ampullary  layer,  and  is  belieyed  to  form  generally  the  surface  of 
separation  when  the  decidua  is  thrown  off.  The  epithelium  is  gene- 
rally wanting~on  the  surface  both  of  the  decidua  vera  and  reflexa. 
Tn~an  early  abortion  the  openings  of  the  glands  may  be  seen  with 
the  naked  eye,  or  more  clearly  with  a  lens,  on  the  smooth  internal 
surface  of  the  decidua  vera,  and  the  same  appearance  may  be  seen 
when  the  uterus  is  opened  before  the  third  month  of  pregnancy.  No 
such  openings  are  seen  on  the  decidua  reflexa,  except  at  a  very  early 
stage,  close  to  its  border.  Before  the  full  term_of ^pregnancy,  fatty 
degeneration  of  the  jfecklua  takes  place  preparatory,  to  its  separation. 
By  the  middle  of  pregnancy  the  decidua  reflexa  has  lost  its  vascula- 
rity, and  the  decidua  vera  has  also  lost  it  to  a  great  extent  when  full 
term  has  arrived. 

The  decidua,  as  its  name  implies,  is  cast  off  at  the  end  of  preg- 
nancy, and  there  has  been  a  controversy  whether  the  mucous  mem- 
brane is  thrown  off  completely,  so  that  the  muscular  wall  of  the 
uterus  is  laid  bare.  The  truth  appears  to  be  that  more  or  less  of  the 
glandular  layer  of  the  developed  mucous  membrane  remains  attached, 
and  forms  the  starting  point  for  the  growth  of  the  new  mucous 
membrane,  whose  surface  epithelium  is  derived  from  the  epithelium 
of  the  gland-tubes,  like  that  of  the  freshly  growing  menstrual 
decidua.  It  is,  however,  so  soft,  that  it  may  readily  undergo  post- 
mortem disintegration  after  delivery  at  full  term.  A  certain  portion 
of  the  decidua  vera  comes  away  attached  to  the  chorion,  the  remainder 
is  discharged  in  pieces  with  the  lochia.  A  thin  layer  of  the  decidua 
serotina,  pierced  by  the  openings  of  the  placental  vessels,  comes 
away  on  the  uterine  surface  of  the  placenta. 
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Further  changes  in  the  Ovum.— The  next  change,  after  the 
formation  of  the  blastodermic  membrane  (see  p.  51),  is  that  a  second 
layer  of  cells  commences  to  grow  at  a  spot  on  its  internal  sur- 
face, whence  it  spreads  over  and  lines  the  whole  of  that  surface. 
Thus  the  ovum  becomes  encompassed  by  two  layers  of  cells,  of 
which  the  outer  is  called  the  epiblast  or  ectoderm,  the  inner  the  hypo- 
blast or  entoderm.  Soon  after  a  spot,  round  at  first,  then  oval,  appears 
on  the  surface,  formed  by  a  thickening  of  the  cell  layers.    This  is 

called  the  area  germina- 
tiva, and  is  destined  to 
play  the  main  part  in  the 
development  of  the  em- 
bryo. At  this  spot  an  in- 
termediate layer  of  cells  is 
eventually  formed,  called 
the  mesoblast  or  mesoderm, 
which  also  spreads  over 
the  whole  surface  of  the 
ovum  (see  Fig.  35).  The 
part  which  these  three 
layers  of  the  blastodermic 
membrane  play  in  the 
formation  of  the  different 
organs  of  the  body  will 
not  be  entered  upon  here. 
The  area  germinativa  soon 
shows  a  relatively  bright 
and  translucent  oval  space  in  the  centre,  called  the  area  pelhicida 
(Fig.  34).    In  the  centre  of  this  appears  a  delicate  dark  line,  the 


Tig.  34. — Diagram  of  area  germinativa.  In  the 
centre  is  the  primitive  trace  ;  immediately 
surrounding  it  is  the  area  pellucida,  bounded 
by  the  dark  area  vasculosa. 


primitive  trace.     It  consists  of 


a  slight 


groove,  bordered  by  two 


ridges,  the  dorsal  plates  formed  by  thickening  of  the  epiblast. 
Beneath  this  groove  subsequently  appears  the  chorda  dorsalis,  a 
cylindrical  body,  around  which  the  vertebrae  are  eventually  formed. 
The  dorsal  plates  grow  upward,  curve  towards  each  other,  and  meet 
in  the  middle  line  so  as  to  form  a  closed  tube  (mc,  Fig.  35,  B),  in 
which  is  developed  the  brain  and  spinal  cord. 

The  Umbilical  Vesicle. — While  the  dorsal  plates  are  growing 
upward,  or  towards  the  surface  of  the  ovum,  the  edges  of  the  area 
germinativa  curve  inwards  towards  the  centre  of  the  ovum,  both 
from  the  sides  and  from  the  ends.  In  this  way  is  formed  a  kind  of 
gutter,  which  is  the  first  distinct  indication  of  the  formation  of  the 
embryo.  This  gutter  is  open  towards  the  centre  of  the  ovum,  or 
what  eventually  becomes  its  ventral  surface,  and  convex  on  its  dorsal 
surface  (Figs.  35,  36).    The  incurving  edges  of  the  area  germina- 
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tiva  divide  the  blastodermic  vesicle  into  two  parts,  that  which  is 
enclosed  within  the  embryo  becoming  the  interior  of  the  intestinal 
canal,  while  that  which  is  left  outside  is  called  the  yolk-sac  or 
umbilical  vesicle  (y,  Figs.  35,  36).  The  portion  between  becomes 
constricted  into  the  form  of  a  pedicle,  the  vitelline  duct,  and  upon  the 
duct  and  the  vesicle  are  distributed  an  artery  and  vein,  the  omphalo- 
mesenteric vessels.  The  umbilical  vesicle  is  at  first  large  in  com- 
parison to  the  cavity  within  the  embryo,  and  for  a  time  the  embryo 
derives  the  greater  part  of  its  nutriment  from  it  (a,  g,  d,  Fig.  36). 
As  the  embryo  grows,  and  the  vesicle  shrinks  up,  the  latter  soon 
becomes  relatively  small  in  the  ovnm  of  a  mammal,  and  as  soon  as 
the  allantois,  shortly  to  be  described,  has  reached  the  chorion  it  is 


Pig.  35.— Diagram  of  commencement  of  formation  of  amnial  folds. 
A,  Longitudinal  section ;  B,  Transverse  section,  a/,  amnial  fold ;  ?',  interior  of  alimen- 
tary canal ;  y,  yolk-sac  or  umbilical  vesicle  ;  e,  epiblast ;  m,  mesoblast ;  h,  hypo- 
blast ;  Ce,  cceloma  externum ;  pp,  pleuro-peritoneal  space  or  cceloma  internum ; 
imp.  somatopleure ;  spp,  splanchnopleure ;  u,  cephalic  extremity  of  embiyo ; 
t,  caudal  extremity  ;  d,  depression  between  amnial  fold  and  embryo  :  Cd,  chorda 
aorsahs;  mc,  medullary  canal. 

no  longer  of  service  (f,  Fig.  36).  In  abortions  up  to  about  the 
second  month,  the  umbilical  vesicle  is  readily  seen  (Fig.  47,  p.  77). 
It  may  even  be  detected  at  full  term  near  the  border  of  the  placenta, 
on  the  fcctal  surface  of  the  placenta  outside  the  amnion,  or  in  the 
funis,  and  the  relics  of  the  omphalomesenteric  vessels,  running 
to  it  from  the  insertion  of  the  funis,  may  sometimes  be  traced 
beneath  the  amnion.  The  pedicle  of  the  umbilical  vesicle  may 
however,  as  the  vesicle  becomes  separated  to  a  distance  from  the 
embryo,  be  ruptured  and  disappear. 

The  Amnion. — When  the  constriction  which  separates  the 
umbilical  vesicle  from  the  intestine  has  yet  reached  only  an  early 
stage,  the  embryo  is  already  thickened  towards  the  cephalic  and 
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tapering  towards  its  caudal  extremity,  and  its  back  is  arched  some- 
what above  the  level  of  the  rest  of  the  ovum.  At  this  time  com- 
mences a  cleavage  of  the  blastodermic  membrane  into  two  layers 


round  the  whole  border  of  the  area  germiuativa.  The 


cleavage 


Fig.  36.— Diagrams  to  illustrate  the  development  of  the  amnion  and  allantois. 
A  B.  Transverse  sections  of  the  embryo.  C,  d,  e,  f.  Longitudinal  sections 

a  /.amnial  fold;  i,  interior  of  alimentary  canal;  y,  yolk-sac  or  umbilical  vesicle , 
VP,  pleuro-peritoneal  space,  comprising  cceloma  internum  and  cfflloma.  externum  , 
snip,  somatopleure ;  spp,  splanchnopleure ;  a,  amnion;  a  c, ,  animal  cavity,  «, 
allantois.  The  embryo  is  shown  with  its  back  downwards,  the  position  m  which 
it  is  usually  placed. 

passes  through  the  mesoblast,  so  that  the  outer  layer  is  composed 
of  the  epiblast  with  part  of  the  mesoblast,  the  inner  layer  of  the 
rest  of  the  mesoblast  with  the  hypoblast  The  outer  layer  is 
called  the  somatopleure  (snip  in  Fig.  35,  and  a,  b,  Fig.  36),  and 
that  part  of  it  which  belongs  to  the  region  of  the  embryo  forms  the 
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body-walls.  The  inner  layer  is  called  the  splanchnopleure  (spp  in 
Fig.  35,  and  a,  b,  Fig.  36),  and  that  part  of  it  which  belongs  to  the 
region  of  the  embryo  forms  the  wall  of  the  alimentary  canal  (i,  Figs. 
35,  36).  The  cleavage  is  not  confined  to  the  border  of  the  region  of 
the  embryo,  but  eventually  extends  completely  round  to  the  opposite 
pole  of  the  yolk-sac,  and  the  yolk-sac  thus  becomes  a  free  vesicle 
within  the  ovum  (see  B,  E,  F,  Fig.  36).  The  space  between  the  two 
layers  is  shaded  with  lines  in  Figure  36,  and  is  called  the  pleuro- 
peritoneal  space  (pp).  That  part  of  it  within  the  limits  of  the 
embryo  (jpp  in  Fig.  35,  and  a,  b,  Fig.  36)  becomes  the  pleuro- 
peritoneal  cavity  of  the  foetus,  or  the  cceloma  internum.  At  first 
it  communicates  freely  with  the  part  of  the  space  outside  the  con- 
striction, or  cceloma  externum,  as  shown  in  the  figures. 

The  formation  of  the  amnion  is  closely  connected  with  the 
cleavage  of  the  blastodermic  membrane.  It  commences  when  the 
cleavage,  which  begins  near  the  line  of  constriction  between  the 
embryo  and  the  yolk-sac,  has  proceeded  for  a  short  distance.  A  little 
distance  in  front  of  the  head  the  soniatopleure  becomes  elevated  into  a 
fold,  the  amnial  fold  (a  f,  in  Fig.  35,  and  in  a,  c,  Fig.  36).  This 
extends  all  round  beyond  the  sides  of  the  embryo  and  behind  the 
tail.  The  embryo  thus  becomes  surrounded  with  a  hollow  wall, 
which  grows  up  towards  its  dorsal  surface,  and  arches  over  its  back, 
converging  until  it  meets  in  the  centre  and  covers  it  in  entirely  (d, 
Fig.  36).  The  fold  thus  consists  of  an  outer  and  inner  leaf.  When 
it  meets  over  the  centre  of  the  back,  the  double  septum  between  its 
different  parts  (d,  Fig.  36)  is  absorbed,  and  the  outer  leaf  (some- 
times called  the  false  amnion)  blends  with,  and  is  lost  upon,  the 
inner  surface  of  the  zona  pellucida.  The  inner  leaf  becomes  the 
true  amnion  (a  in  e,  and  f,  Fig.  36),  and  encloses  the  amnial 
cavity  (a  c).  The  fluid  afterwards  poured  out  into  the  amnial 
cavity  is  called  the  liquor  amnii,  or  amniotic  fluid.  At  the  same 
time  that  the  amnial  fold  is  converging  to  a  centre  over  the  back, 
the  attachment  of  the  inner  leaf  of  the  fold,  eventually  the  true 
amnion,  to  the  skin  of  the  embryo,  approximates  towards  a  centre 
by  the  increasing  constriction  around  the  vitelline  duct  (compare  B 
with  a,  and  e  with  c,  Fig.  36),  and  eventually  surrounds  the  funis 
at  the  umbilicus. 

The  amnion  is  at  first  separate  from  the  inner  surface  of  the 
chorion,  a  semi-liquid  gelatinous  substance  occupying  the  intervening 
space  (pp).  By  the  middle  of  pregnancy  the  amnion  comes  into 
close  contact  with  the  chorion,  only  a  little  gelatinous  material  re- 
maining between  them.  It  thus  forms  an  investment  surrounding 
the  funis,  and,  with  it,  the  pedicle  of  the  shrunken  umbilical 
vesicle.    The  amnion  is  always  easily  separable  from  the  chorion. 
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Exceptionally,  fluid  is  still  found  between  the  two,  even  at  the  full 
term  of  pregnancy.  In  such  case,  after  one  hag  of  water  (the 
chorion)  has  been  ruptured  in  labour,  a  second  (the  amnion)  may 
be  found  still  intact.  Some  authorities  describe  vessels,  derived 
from  the  allantois,  as  existing  in  the  gelatinous  substance  between 
amnion  and  chorion,  and  as  having  a  function  in  the  secretion  of 
the  liquor  amnii.  Others  describe  vasa  propria  as  existing  in  the 
amnion  in  the  neighbourhood  of  the  placenta  at  the  early  stage  of 
pregnancy,  and  consider  abnormal  persistence  of  these  vessels  to  be 
one  cause  of  hydrops  amnii. 

Structure  of  the  Amnion. — The  ultimate  disposition  of  the  amnion 
is  similar  to  what  would  result  if  an  outer  layer  of  epidermis  were 
separated  over  the  whole  embryo  by  fluid  effused  beneath  ;  but  it 
differs  in  this  respect,  that,  owing  to  its  mode  of  formation,  as  above 
described,  its  epithelium  looks  inwards,  and  it  contains  structures 
derived  from  the  mesoblast.  The  amnion  is  at  all  times  non- 
vascular. It  has  a  single  layer  of  pavement  epithelium,  corre- 
sponding to  the  epidermis,  and  looking  inward  toward  the  amniotic 
cavity.  Outside  this  there  is  a  fibrous  basement  substance  derived 
from  the  mesoblast,  in  which  are  seen  spindle  and  stellate  cells. 

The  Liquor  Amnii. — The  amnion  is  at  first  close  to  the  back  of 
the  embryo,  but  it  gradually  becomes  distended  by  a  fluid,  the 
liquor  amnii,  until  it  is  brought  into  contact  with  the  chorion. 
Eelatively  to,  the  foetus  the  amount  of  the  liquor  amnii  is  much 
greater  in  the  earlier  months  of  pregnancy,  at  which  time  the  fcetus 
floats  quite  freely  in  it.  Its  actual jnaximum  is  reached  about, the 
«. .  seventh  or  eighth  month,  after  which  it  is  in  part  absorbed.  The 
averagequantity  on  delivery  is  from  oue  to  two  pints.  The  amount 
of  fluid  varies  greatly  in  different  cases.  The  liquor  amnii  also 
varies^  greatly  in  specific  gravity,  1004—1025,  the  average  being 
from  1020  in  the  earlier  months  to  1010  at  the  end  of  pregnancy. 
It  contains  salts,  chiefly  chlorides  and  phosphates,  some  albumen, 
more' in  the  earlier  months  than  in  the  later,  and  urea  towards  the 
end  of  pregnancy.  At  first  it  is  quite  limpid  and  clear,  but  becomes 
somewhat  more  turbid  towards  the  end  of  pregnancy  from  the  foetal 
lanugo  and  epithelial  scales  which  are  shed  into  it.  It  does  not 
normally  contain  any  of  the  alvine  excretion  of  the  fcetus,  but 
occasionally,  without  any  foetal  disease,  it  is  found  dark  and 
discoloured. 

Origin  of  the  Liquor  Amnii.— The  liquor  amnii  is,  in  considerable 
part,  derived  from  the  maternal  vessels  and  not  from  the  fcetus. 
This  is  evident  from  cases  in  which  the  embryo  has  perished  at  a 
very  early  stage,  but  in  which,  nevertheless,  liquor  amnii  is  found 
to  be  present  in  proportion  to  the  size  of  the  ovum  and  not  to  that 
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of  the  embryo,  which  in  some  instances  may  have  entirely  dis- 
appeared. The  process  must  be  one  of  transudation,  chiefly  from 
the  maternal  vessels  of  the  placenta :  but  it  is  probable  that  the 
determination  of  the  transudation  in  the  direction  of  the  amnial 
cavity  may  be  due  to  a  secreting  power  in  the  cells  lining  the 
amnion.  It  is  probable,  however,  that  the  foetal  vessels  are  the 
more  important  source  of  the  liquor  amnii,  for  it  exists  in  oviparous 
animals.  The  amnion  itself  has  no  vessels,  but  a  system  of  capil- 
laries is  described  starting  from  the  umbilical  cord  and  ramifying 
on  the  inner  surface  of  the  placenta,  just  under  the  amnion.  These 
become  atrophied  towards  the  end  of  pregnancy,  as  also  do  the 
vessels  already  described  (p.  59)  as  existing  in  the  gelatinous 
material  between  amnion  and  chorion.  Some  notable  proportion 
also  of  the  liquor  amnii,  especially  in  the  later  months  of  preg- 
nancy, is  formed  by  the  urine  of  the  foetus,  which  is  discharged 
into  it.  This  is  proved  not  only  by  the  presence  of  urea  in  the 
liquor  amnii,  increasing  in  amount  towards  the  end  of  pregnancy, 
but  by  the  fact  that,  when  there  is  occlusion  of  the  urinary  passages 
of  the  fetus,  the  bladder,  ureters,  or  pelves  of  the  kidneys  be- 
come distended  with  urine.*  In  such  instances  the  swelling  of 
the  fetal  abdomen  so  produced  sometimes  proves  a  serious  obstacle 
to  delivery,  and  necessitates  embryotomy.  By  the  increased  amount 
of  urine  secreted  by  the  fetus  towards  the  end  of  pregnancy,  and 
the  wasting  of  the  capillary  system  on  the  surface  of  the  placenta, 
is  explained  the  change  of  composition  in  the  liquor  amnii  in  the 
later  months.  The  proportion  of  albumen  may  diminish  from 
about  -8  per  cent,  to  "08  per  cent.,  while  that  of  urea,  which  in 
the  early  months  amounts  only  to  a  trace,  may  rise  to  *35  or  "4  per 
cent. 

Uses  of  the  Liquor  Amnii. — The  liquor  amnii  provides  a  fluid 
medium  in  which  the  fetus  is  suspended,  and  which  protects  it 
both  from  shocks  or  pressure  from  without,  and  from  interference 
with  its  circulation  by  uterine  contractions.  It  also  gives  space 
for  those  muscular  movements  of  the  fetus  which  are  doubtless  of 
service  in  exercising  its  muscles  and  promoting  its  growth.  In 
labour  it  is  of  great  service  by  forming,  with  the  protruding  bag  of 
membranes,  a  fluid  wedge  which  dilates  the  cervix  and  os  uteri. 
The  liquor  amnii  is  not  supposed  to  furnish  nutriment  to  the  fetus, 
but  the  fetus  occasionally  swallows  some  of  it,  as  is  proved  by 
lanugo  and  epidermic  scales  being  found  in  the  intestines. 

The  Allantois. — Before  the  folds  of  the  amnion  have  completely 

*  Joulin,  however  (TraitO  d'Aceouchements,  p.  308)  denies  this  inference,  having 
collected  a  number  of  cases  in  which  there  was  occlusion  of  urethra  without  distension 
of  bladder,  and  considering  that  the  amount  of  urea  in  tho  liquor  amnii  is  too  small 
to  justify  the  conclusion  that  the  urine  is  habitually  discharged  into  it. 
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met,  the  formation  of  the  allantois  commences  by  a  depression  on 
the  inner  side  of  the  hypoblast,  destined  to  form  the  lining  of  the 
future  intestine.  This  depression  carries  before  it  the  inner  of  the 
two  layers  into  which  the  mesoblast  has  become  divided,  so  as  to 
form  a  projection  into  the  space  between  the  two  layers,  or  cceloma 
internum  (al  in  D,  Fig.  36,  p.  58).  The  allantois  thus  forms  at  first  a 
hollow  vesicle,  its  cavity  opening  into  the  lower  end  of  intestine,  or 
cloaca.  The  vesicle  thus  formed  quickly  receives  two  arteries  and 
two  veins,  and  grows  out  rapidly  between  the  umbilical  vesicle  and 
the  amnion,  that  is  to  say,  within  the  pleuro-peritoneal  space, 
passing  through  first  the  cceloma  internum  and  then  the  cceloma 
externum  (pp,  Fig.  36),  until  it  reaches  the  inner  surface  of  the 
chorion  (Fig.  36,  e,  p).  It  quickly  spreads  over  this,  and 
thus  performs  the  important  function  of  conveying  to  it  a  vas- 
cidar  supply  and  connective  tissue  substratum.  The  expanding 
allantois  with  its  tubular  pedicle  has  been  compared  to  an  umbrella 
with  its  handle.  According  to  some  authorities  the  allantois  covers 
the  whole  internal  surface  of  the  chorion ;  according  to  others,  there 
is  an  area,  corresponding  to  the  back  of  the  embryo,  which  the 
allantois  does  not  reach,  and  where  the  amnion  comes  again  into 
apposition  with  the  outer  layer  of  the  animal  fold,  now  blended 
with  the  chorion.  In  birds,  the  allantois  has  a  considerable 
development  and  a  prolonged  use,  as  it  completely  envelopes  the 
yolk-sac.  In  the  human  race  it  is  of  small  size,  and  rapidly  dis- 
appears as  a  distinct  structure,  after  carrying  the  vessels  to  the 
chorion,  probably  in  a  few  days.  The  remnant  of  its  pedicle,  with 
its  vessels — two  umbilical  arteries  and  two  umbilical  veins,  of 
which  one  vein — the  right — soon  disappears,  remain  as  constituents 
of  the  umbilical  cord.  Of  the  portion  of  the  allantois  which 
remains  within  the  abdomen,  the  upper  part  persists  as  the  urachus 
or  suspensory  ligament  of  the  bladder — the  lower  part  becomes  the 
bladder.  Except  in  this  lower  portion,  the  tubular  cavity  of  the 
pedicle  of  the  allantois  disappears. 


CHAPTER  IV. 


THE   CHORION,  PLACENTA,  AND   UMBILICAL  CORD. 


The  Chorion. — The  formation  of  the  primitive  chorion  with 
its  structureless  villi  has  been  already  mentioned  (p.  51).  These 
villi  soon  atrophy,  and  as  soon  as  the  epiblast  comes  into  contact 
with  the  inner  surface 
of  the  zona  pellucida, 
the  true  chorion  is 
formed  by  the  union  of 
the  two.  This  also 
throws  out  villi,  which 
at  first  are  solid  cellular 
processes,  covered  with 
epithelium.  The  chorion 
is,  however,  only  com- 
pletely constituted  after 
the  allantois  has  reached 
it,  bringing  the  vascular 
supply  (f, Fig.  36,  p.  58). 
An  artery  and  vein  then 
enter  each  villus,  and 
they  cany  with  them 
a  sheath  of  connective 
tissue,  also  derived  from 
the  allantois.  The  fibro- 
vascular  element  of  the 
chorion  has  been  termed 
the  cndo-chorion,  the  ex- 
ternal layer  of  the  mem- 
brane being  the  exo-chorion.  The  villi  now  grow  with  great  rapidity, 
giving  off  branches,  which  in  turn  give  off  secondary  branches,  and 
so  on,  each  branch  being  occupied  by  a  vascular  loop.  A  highly 
complex  structure,  like  finely  divided  seaweed,  is  thus  produced. 
The  vessels  soon  occupy  nearly  the  whole  substance  of  each  villus, 
being  covered  only  by  a  very  thin  connective  tissue  sheath,  and 


Fig.  37.  Chorionic  villus  magnified,  a,  epithelial 
covering  ;  b, hand  uniting  it  to  another  villus  ; 
c,  main  arterial  trunk  of  villus ;  d,  terminal 
vascular  loops ;  e,  plexus  of  vessels  between 
artery  and  vein.    (After  Ecker.)    x  350. 
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Fig.  38.  —  Very 
early  human 
ovum,  of  date 
not  exceeding 
fourteen  days. 
(After  Vel- 
peau.) 


a  single  layer  of  epithelium.  In  the  larger  branches,  connecting 
vessels  run  between  the  artery  and  vein,  in  the  smallest  terminal 
twigs  there  may  be  only  a  single  vascular  loop  (Fig.  37).  The 
early  terminal  villi  attach  themselves  on  all  sides  to  the  decidua 
vera  and  reflexa.  The  attachment  seems  to  take 
place  by  the  epithelium  being  lost  both  on  the 
foetal  and  maternal  side,  the  cells,  of  the  villus 
coming  into  close  continuity  with  the  decidual 
cells.  In  the  early  weeks  of  pregnancy  the  villi 
grow  equally  over  the  whole  surface  of  the  ovum, 
and  furnish  it  with  the  shaggy  covering  which  is 
seen  in  early  abortions  (Fig.  38).  As  pregnancy 
advances,  those  villi  which  are  attached  to  the 
decidua  serotina  grow  with  increased  exuberance, 
and  eventually  form  the  placenta,  the  organ  of  respiration  and 
nutrition  for  the  foetus.  Those  attached  to  the  decidua  reflexa  become 
atrophied,  lose  their  vascularity,  and  eventually  remain  only  as 

fibrous  shreds,  which  may  be 
seen  on  the  outer  surface  of  the 
chorion,  even  after  delivery  at 
term.  The  position  of  the  placenta 
begins  to  be  marked  by  the  second 
month,  and  it  has  its  characteristic 
formation  by  the  end  of  the  third. 

The  Placenta. — A  placenta 
consists  essentially  of  two  vascular 
membranes,  one  maternal  and  one 
foetal,  so  closely  interlocked  to- 
gether that,  without  any  actual 
communication  between  the  two 
vascular  systems,  interchange  of 
gases  and  of  nutritive  and  excre- 
tory material  can  take  place  be- 
tween them. 

Varieties  of  Placenta  in  Ani- 
mals.— In  the  simpler  forms  of 
placenta  found  hi  animals,  such 
as  the  diffused  placenta  of  the 
mare,  or  the  poly  cotyledon  arv 
placenta  of  ruminants,  depressions 
or  crypts  more  or  less  complex  are  formed  by  the  developing  maternal 
mucous  membrane,  into  which  are  inserted  tufts  of  chorionic  villi 
These  crypts  are  not  the  enlarged  mouths  of  the  uterine  glands,  as 
was  formerly  supposed  by  some ;  but,  on  the  contrary,  the  gland- 


Fig.  39.— Human  ovum  of  eighth 
week :  the  surface  of  the  chorion 
partly  smooth,  partly  rendered 
shaggy  by  the  growth  of  villi. 

(After  Carpenter.) 
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tubes  inore  frequently  open  on  the  ridges  between  the  crypts,  or  on 
part  of  the  mucosa  not  in  contact  with  villi.  The  mode  of  their 
formation  appears  to  be,  that  when  one  of  the  earliest  villi  has 
attached  itself  to  the  uterine  mucous  membrane,  the  membrane 
grows  up  into  a  ridge  around  it.'f  As  the  villus  developes  into  a 
tuft,  the  crypt  which  is  thus  formed  becomes  more  and  more 
complex.  The  crypts  have  an  epithelial  lining,  and  the  villi  like- 
wise have  an  epithelial  covering.  Between  the  two  a  small 
quantity  of  albuminous  fluid  can  be  detected,  secreted  by  the 
epithelium  of  the  mucous  membrane,  which  thus  discharges  a  kind 
of  glandular  fimction.  To  this  fluid  the  name  of  "  uterine  milk  " 
has  been  applied,  and  it  is  to  its  absorption  by  the  villi  that  the 
foetus  owes  its  nourishment.  When  delivery  takes  place,  the  villi 
are  drawn  out  of  the  crypts,  like  fingers  out  of  a  glove,  and  bring 
away  with  them  either  no  maternal  tissue,  or  only  some  of  the 
epithelium.  No  bleeding  therefore  takes  place,  as  a  rule,  in 
parturition.    Such  forms  of  placentae  are  called  non-deciduate. 

In  deciduate  placentas,  such  as  the  zonary  placentas  of  carnivora, 
the  interlocking  of  the  two  membranes  is  more  complex,  so  that 
they  cannot  be  separated  in  parturition.  The  ridges  of  maternal 
mucous  membrane  not  only  grow  up  perpendicular  to  the  surface, 
but  send  off  partitions  or  trabecular  at  various  angles,  and  the  villi 
are  divided  into  more  complicated  branching  tufts.  More  or  less 
of  the  maternal  lamina?  is  then  torn  away  in  parturition,  or  on 
artificial  separation  of  the  placenta,  remaining  in  the  fissures 
between  the  fetal  portions  of  the  placenta,  and  the  maternal  vessels 
are  thereby  ruptured.  In  some  cases  a  more  or  less  continuous 
layer  of  mucous  membrane,  forming  a  decidua  serotina  correspond- 
ing to  that  in  the  human  subject,  is  also  brought  away  in  parturition 
on  the  uterine  surface  of  the  placenta.  In  this  form  of  placenta,  as 
in  the  simpler  kind,  a  maternal  epithelium  covers  the  laminar  or 
trabecular  of  maternal  mucous  membrane,  called  decidual  processes, 
and  intervenes  between  the  maternal  vessels  and  the  villi.  Professor 
Turner  describes  an  early  stage  of  enlargement  of  maternal  vessels 
into  sinus-like  spaces  as  visible  in  some  parts  of  the  placenta  of  the 
cat.  In  that  of  the  fox,  he  finds  the  capillaries  dilated  to  from 
twice  to  four  times  the  capacity  of  the  fcetal  capillaries,  and  in  that 
of  the  sloth  he  describes  a  still  more  remarkable  dilatation  of  vessels, 
no  maternal  capillaries  at  all  existing,  and  all  the  maternal  vessels 
being  of  colossal  size,  as  compared  with  capillaries. 

Formation  of  Human  Placenta.— The  structure  and  mode  of 
development  of  the  human  placenta  have  been  the  subject  of  a 

E<kb°urgS76r.CS  °n      Comparativc  A^torny  of  the  Placenta,"  by  Professor  Turner, 
0. 
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good  deal  of  controversy.  It  is  much  more  difficult  to  ascertain 
than  that  of  animals,  because  a  trustworthy  specimen  to  illustrate 


Fig  40  —Diagram  showing  the  relation  of  the  villi  to  the  maternal  blood-vessels  and 
the  uterine  wall,  and  the  manner  in  which  they  occasionally  penetrate  the  uterine 
sinuses  The  villi  are  ramifying  in  the  great  maternal  blood-space  of  the  placenta. 
1,  uterine  wall ;  2,  cavity  of  a  sinus ;  3,  3,  tufts  of  villi  dipping  mto  smuses ; 
4,  decidua  serotina ;  5,  curling  artery  of  the  uterus. 

the  earlier  stages  of  development  can  only  be  obtained  in  the  rare 
cases  in  which  a  healthy  Avoman  is  killed  suddenly  within  the  first 
three  months  of  pregnancy.    According  to  the  generally  received 

account,  the  maternal  blood  is  brought 
into  much  more  immediate  contact 
with  the  villi  in  the  human  placenta, 
and  also  in  that  of  monkeys,  than  in 
that  of  any  other  animals.  The  mater- 
nal vessels  of  the  decidual  processes 
become  gradually  more  and  more  di- 
lated into  great  blood-spaces,  until  at 
length  the  septa  between  them  are 
broken  down.  A  great  blood-contain- 
ing space,  with  inter-communications 
throughout  the  whole  placenta,  is  thus 
formed,  into  which  large  arteries  open 
directly,  while  large  veins  carry  the 
blood  away  from  it  into  the  uterine 
walls,  the  circulation  through  the  blood- 
space  itself  being  comparatively  sluggish 
(see  Figs.  40,  43).  At  the  same  time 
the  growing  tufts  of  villi  break  through 
the  thin  walls  of  the  sinuses,  and  hang 
naked  in  the  maternal  blood,  covered 
only  with  their  own  epithelium.  The 
maternal  blood-space  is  made  up  of  great  lacuna),  nearer  the  foetal 
surface  and  smaller  lacuna,  nearer  the  maternal  surface,  oi  the 
placenta,  all  communicating  with  each  other.    In  this  way  great 


Fig.  41.— Diagram  showing  the 
mode  of  attachment  of  the 
terminal  villi  to  the  uterus. 
1,  decidua  serotina ;  2,  a 
venous  sinus  passing  obliquely 
through  it;  3,  a  curling  artery 
passing  through  it ;  4,  lining 
membrane  of  maternal  blood- 
space  of  the  placenta  ;  5,  cho- 
rionic villus  ;  6,  connection  of 
villus  with  decidua  serotina  ; 
7,  connection  of  one  villus  with 
another. 
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freedom  of  interchange  of  material  is  allowed.  Within  the  blood- 
spaces  great  proliferation  of  the  villi  goes  on,  so  that  at  length 
they  form  a  spongy  mass,  constituting  the  great  part  of  the  Lulk  of 
the  placenta.* 

Characters  of  the  full-grown  Placenta. — The  placenta  at  full  term 
forms  a  round  or  slightly  oval  mass,  of  spongy  consistency.  Its 
greatest  diameter  is,  on  the  average,   from   7  to  8  inches,  its 


3  Many  anatomists  of  repute  have  believed  that  the  tufts  of  villi  do  not  break 
through  into  the  blood-sinuses  and  hang  naked  therein,  but  push  before  them  the 
thin  lining  membrane,  and  thus  receive  a  maternal  investment.  Goodsir  has  even 
figured  villi  as  covered  with  a  double  layer  of  epithelium,  and  Turner  and  Ercolani 
both  regard  the  single  layer  of  epithelium  which  they  find  as  being  maternal.  It  is 
certain  that,  in  general,  only  a  single  layer  of  epithelium  exists,  and  that  this 
epithelium  resembles  the  epithelium  of  the  chorionic  villi  of  a  very  early  ovum  of 
either  normal  or  extra-uterine  pregnancy.  There  is,  therefore,  a  very  strong  pre- 
sumption in  favour  of  its  belonging  to  the  villi,  and  not  to  the  maternal  portion  of  the 
placenta.  Moreover,  it  is  much  more  probable  that  the  growing  tufts  of  villi  should  be 
able  to  penetrate  the  thin  wall  of  the  sinuses  than  that  such'  budding  and  branching 
processes  should  lose  any  distinguishable  epithelium  of  their  own,  and  be  clothed  only 
with  a  maternal  layer.  The  great  penetrating  power  which  the  proliferating  villi 
possess  is  shown  by  the  fact  that  tufts  of  them  are  sometimes  found  to  project  into  the 
sinuses  in  the  uterine  wall  beneath  the  placenta  (see  Fig.  40,  p.  66),  or  into  the  so-called 
circular  sinus  of  the  placenta.  When  a  certain  morbid  change  in  the  villi  has  taken 
place,  the  so-called  vesicular  or  hydatidiform  degeneration,  the  deceased  villi  have 
sometimes  shown  a  still  greater  power  of  penetrating  the  maternal  tissues,  and  have 
been  found  in  the  sinuses  deep  in  the  uterine  wall,  and  even  quite  close  to  the 
peritoneal  surface  of  that  organ. 

Dr.  Braxton  Hicks  has  maintained  that  the  maternal  vessels  are  limited  to  the 
decidual  processes,  and  that  the  so-called  blood-sinuses  are  not  normally  filled  with 
blood,  but  with  a  nutritive  fluid  analogous  to  the  so-called  "uterine  milk,"  which 
exists  in  the  non-deciduate  placenta.  He  accounts  for  blood  being  so  often  found  in 
the  sinuses  by  the  great  ease  with  which  extravasation  takes  place,  and  does  not 
consider  as  valid  any  evidence  based  upon  the  method  of  injection,  since  rupture  of  the 
vascular  walls  may  be  by  that  means  very  easily  produced.  The  most  weighty 
objections  to  this  view  appear  to  be  the  analogy  derived  from  those  animals,  especially 
the  fox  and  the  sloth,  in  which,  as  mentioned  above,  Professor  Turner  has  demon- 
strated a  considerable  though  less  complete  dilatation  of  maternal  vessels,  and  also 
the  fact  that  no  sufficient  system  of  maternal  vessels,  apart  from  the  sinuses,  has  been 
demonstrated  in  the  human  placenta  to  bring  the  two  blood-streams  into  close  enough 
contact  to  fulfil  the  function  of  respiration. 

Ercolani  insists  strongly  on  the  glandular  function  of  the  placenta,  but,  nevertheless, 
confirms  the  general  opinion  that  the  maternal  blood  circulates  through  the  sinuses. 
He  describes  the  uterine  mucous  membrane  as  developing  into  a  glandular  organ, 
which  not  merely  throws  out  lamime  and  trabeculte  among  the  villi,  as  described  by 
Professor  Turner,  but  encloses  each  villus  in  a  glandular  sheath,  which  secretes  a 

uterine  milk"  for  the  use  of  that  villus.  Even  in  the  human  placenta  he  considers 
the  epithelial  covering  of  the  villus  to  be  a  relic  of  this  sheath,  so  that  even  here  the 
pabulum  is  prepared  for  the  villi  by  maternal  cells. 

The  following  authors  may  be  consulted  as  to  the  Development  and  Structure  of  the 
I  lacenta :  Langhans,  Archiv  f.  Gyniik.  I.,  p.  317,  IX.,  p.  341;  Archiv  f.  Anat.  u. 
O^f'r'  18'7'  KmUktr>  "  Entwickelungs-Geschichtc,"  Leipzig,  1879.  Braxton  Hicks, 
Utat.  Trans.  XIV.  Turner,  Jour.  Anat.  and  Physiol.  VII.,  X.,  Trans.  Roy.  Soc. 
Mmourgh,  XXVI., XXVII.,  "  Lectures  on  Compar.  Anat.  of  Placenta,"  Edinburgh, 
r, I'in    Z,nkler'  f.  Gyniik.,  IV.,  p.  238.     Leopold,  Archiv  f.  Gyniik.,  XL, 

Li  \  flh"->"->;  Archiv  f.  Gyniik.,  XIV.,  p.  121.    Ercolani,  "Sul  processo  formativo 
aella  Pomona  Materna  dclla  Placenta,"  Bologna,  1870. 
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greatest  thickness  about  an  inch,  and  its  weight  about  20  ounces. 
It  is  generally  inserted  on  the  posterior  or  anterior  wall  of  the 
uterus  near  the  fundus,  more  frequently  on  the  posterior.  More 
rarely  it  is  inserted  on  one  side,  and,  if  so,  more  frequently  on  the 
right,  seldom  absolutely  on  the  fundus.  Still  more  rarely  it  is 
inserted  lower  down  in  the  body  of  the  uterus,  either  approaching 
to  or  overlapping  the  internal  os.    Such  modes  of  insertion  imply 


Kg.  42.-Section  of  fully-formed  placenta,  with  part  of  the  uterus  a,  umbilical 
cord;  b,  b,  section  of  uterus;  c,c,  c,  branches  of  the  umbdical  vessels;  d,  d,  curling: 
arteries  of  the  uterus. 

respectively  the  risk  or  the  certainty  of  haemorrhage  before  delivery, 
and  will  be  discussed  under  the  head  of  placenta  prsevia.  The 
placenta  is  never  inserted  upon  any  part  of  the  cervix.  The  fetal 
or  internal  surface  of  the  placenta  is  smooth,  and  covered  by  the 
amnion,  which  can  be  easily  peeled  off  up  to  the  insertion  of  the 
funis  or  for  about  half-an-inch  on  to  the  funis.  The  umbilical 
cord  'is  generally  inserted  about  the  centre  of  the  internal  surface, 
and  the  amnion  is  reflected  over  it.  Through  the  amnion  large 
arteries  and  veins  may  be  seen  radiating  over  the  surface  from 
the  insertion  of  the  cord  (Fig.  45,  p.  71).  The  edges  of  the 
placenta  are  continuous  with  the  foetal  membranes,  the  chorion  and 
decidua. 
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The  external  or  maternal  surface  of  the  placenta,  somewhat 
convex,  is  slightly  rough,  compared  with  the  internal  surface,  and 
is  also  soft  and  friable.  It  is  covered  by  a  very  thin  greyish-white 
layer,  not  more  than  Y\  inch  in  thickness,  formed  by  the  decidua 
serotina.  This  is  pierced  by  the  openings  of  the  arteries  and  veins 
passing  between  the  uterus  and  the  placenta.  It  may  be  torn  off 
in  places,  showing  the  redder  chorionic  villi  through  the  gaps.  It 
cannot  be  stripped  off,  except  in  small  pieces,  owing  to  the  firm 
attachment  to  it  of  the  chorionic  villi  beneath.  This  external 
surface  is  divided  by  numerous  sulci  into  lobes  called  cotyledons. 


Fig.  43. — Diagrammatic  section  of  placenta.  Am,  amnion ;  Gh,  chorion  ;  m,  muscular 
wall  of  uterus ;  ar,  areolar  layer ;  V,  main  trunk  of  chorionic  villi ;  L,  lacuna 
containing  maternal  blood ;  S,  decidua  serotina, ,  seen  in  parts  lining  surf  ace  of 
chorion ;  g,  glandular  spaces  ;  v,  vessel.    (After  Leopold.) 


The  layer  of  decidua  serotina  dips  down  into  the  sulci,  where  it  is 
continuous  with  the  decidual  processes,  which  form  septa  extending 
into  the  placenta  nearly  as  far  as  the  surface  of  the  chorion.  These 
decidual  processes  and  their  branches  form  the  framework  of  the 
placenta,  while  the  greater  part  of  its  bulk  is  made  up  of  the  villi. 
In  general  to  the  centre  of  each  cotyledon  corresponds  a  main 
branch  of  an  umbilical  arteiy,  which  suddenly  dips  down  at  right 
angles  from  the  fcotal  surface.  It  may  be  inferred  that  the  centre 
of  the  cotyledon  corresponded  to  the  centre  of  one  of  the  primary 
crypts  of  mucous  membrane  into  which  an  early  tuft  of  villi  was 
inserted  at  tlie  commencement  of  the  development,  and  the  decidual 
processes  surrounding  the  cotyledon  to  the  ridges  which  grew  up 
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around  the  crypt.  The  arteries  generally  enter  at  the  intersection 
of  sulci,  and  open  at  once,  or  after  a  very  short  course,  into  the 
placental  blood  spaces.  In  their  course  through  the  decidua 
serotina,  or,  for  a  short  distance,  in  the  decidual  processes  between 
the  cotyledons,  they  are  destitute  of  muscular  walls,  and  differ  but 
slightly  from  veins.  The  openings  for  veins  are  situated  on  the 
sulci.  There  is  also  generally  described  a  large  sinus,  the  circular 
or  marginal  sinus,  into  which  many  of  the  venous  apertures  open, 


Fig.  44. — Uterine  surface  of  placenta. 


belonging  to  the  decidua  vera,  and  running  round  the  placenta. 
This,  however,  is  not  constant  in  its  presence,  nor  does  it  com- 
pletely surround  the  placenta. 

A  certain  number  of  the  ramifying  branches  of  the  chorion  run 
pretty  direct  toward  the  decidua  serotina,  to  which  they  are  firmly 
attached.  In  this  way  the  two  surfaces  of  the  placenta  are  held 
together.  The  main  bulk  of  the  tissue  is  made  up  by  the  exuberant 
orowth  of  the  lateral  branches  Avhich  spring  from  these.  The 
terminal  twig  of  the  umbilical  artery  in  each  villus  bends  down  in 
a  loop  to  become  the  efferent  vein.  Numerous  capillary  networks 
also  exist  between  arteries  and  veins  in  the  larger  trunks  (see 
Fi".  37,  p.  63),  and  anastomoses  between  the  arteries.  Near 
the  margin  of  the  placenta  are  found  villi  in  which  there  is  little 
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or  no  vascular  development,  but  which  retain  their  solid  cellular 
character. 

If  a  section  be  made  through  the  uterus  with  the  placenta  in  situ, 
there  is  seen  to  be  a  layer  of  the  decidua  serotina  just  beneath  the 
placenta,  in  which  large  flattened  spaces  are  developed.  This 
corresponds  to  the  "areolar  or  ampullary  layer"  in  the  decidua  vera, 
and,  like  it,  forms  the  surface  of  separation  at  full  term  (ar,  Fig.  43, 
p.  69).  Some  authorities  describe  a  "limiting  maternal  membrane  " 
very  near  the  fcetal  surface  of  the  placenta,  and  closely  applied  to  the 


Fig.  45. — Foetal  surface  of  placenta.   Amnion  stripped  from  one  half  and  removed. 

basement  chorion  from  which  the  main  trunks  of  the  chorionic  villi 
spring.  Such  a  membrane  must  exist  if  the  blood  in  the  sinuses 
is  still  contained  within  the  dilated  wall  of  the  maternal  vessels. 
Kolliker  and  Leopold,  however,  describe  it  as  existing  only  near  the 
margin  of  the  placenta  (»S',  Fig.  43,  p.  G9).  If  this  account  be  correct 
it  must  be  inferred  that  the  wall  of  the  dilating  maternal  sinuses  is 
completely  broken  down  or  becomes  indistinguishable,  and  that  the 
maternal  blood  is  no  longer  contained  within  definite  vessel-walls 
at  all. 

Some  authorities  describe,  as  occurring  in  the  last  month  of 
pregnancy,  a  spontaneous  thrombosis  in  some  of  the  uterine  sinuses 
beneath  the  placenta,  associated  with  an  encroachment  on  the 
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sinuses  by  a  proliferation  of  the  lining  membrane.  This  has  been 
thought  to  have  to  do  with  the  causation  of  the  onset  of  labour,  but 
is  not  yet  absolutely  proved  to  be  a  normal  occurrence. 

Varieties  of  Placenta. — In  some  cases  isolated  groups  of  villi, 
separate  from  those  forming  the  main  placenta,  become  developed. 
One  or  more  minor  placenta,  called  placentas  succenturiatce,  are 
then  formed.  The  chief  importance  of  these"  lies  in  the  fact  tbat 
they  are  liable  to  be  left  behind  in  the  uterus  on  parturition,  the 
placenta  apparently  coming  away  perfect,  except  for  the  torn  ends 
of  the  vessels  which  run  to  the  supplementary  lobe  from  the  edge 
of  the  placenta,  or  direct  from  the  funis.  Such  a  supplementary 
lobe  may  also  be  attached  to  the  placenta  at  one  or  two  points, 
leaving  a  space  or  fenestra  between,  and  in  this  case  also  there  is 
a  risk  of  its  being  left  behind.  Sometimes  the  funis  is  attached  at 
one  margin  instead  of  at  the  centre,  constituting  the  battledore 
placenta.  In  other  cases  the  umbilical  arteries  and  vein  are 
divided  into  branches,  and  spread  out  upon  the  membranes, 
before  reaching  the  edge  of  the  placenta.  This  constitutes  the 
placenta  velamentosa.  The  funis  will  then  more  easily  break,  if 
any  traction  is  made  upon  it.  In  this  case  the  allantois  must 
have  reached  the  interior  of  the  chorion  at  a  point  corresponding 
to  the  decidua  reflexa,  not  to  the  decidua  serotina.  But  the  reason 
why  this  happens  so  very  rarely,  and  why  the  usual  point  of  attach- 
ment is  so  near  the  centre  of  the  decidua  serotina,  is  not  so  evident. 

Functions  of  the  Placenta. — (1)  Respiration. — By  the 
interchange  of  gases  between  the  foetal  and  maternal  blood,  the 
placenta  serves  as  the  respiratory  organ  of  the  foetus,  and  the  blood 
which  reaches  the  placenta  through  the  umbilical  arteries  darkened 
with  carbonic  acid  returns  oxygenated  through  the  umbilical  vein. 
Since  the  foetus  has  but  little  loss  of  heat  to  supply,  the  amount  of 
oxygen  required  is  probably  not  very  great.  Nevertheless,  experi- 
ments on  animals  have  shown  that,  if  the  placental  circulation  be 
interrupted,  the  foetus  shows  signs  of  asphyxia  in  a  few  minutes,* 
and  the  same  thing  occurs  if  the  funis  is  compressed  in  delivery. 
The  foetus  is,  however,  capable  of  being  restored  after  a  longer 
duration  of  asphyxia  than  an  air-breathing  animal  would  survive. 

(2)  Nutrition. — From  the  time  of  its  formation,  the  placenta  is 
the  sole  organ  of  nutrition  for  the  foetus,  and  it  is  probable  that  the 
cells  forming  the  epithelium  of  the  villi  have  a  selective  power  in 
absorbing  nutriment.  That  not  only  substances  in  solution,  but 
small  particles  such  as  microbes  may  pass  from  one  circulation  to 
the  other  is  proved  by  the  fact  that  zymotic  diseases,  especially 


•  Zweifel.  Die  Inspiration  des  Foetus :  Arch.  f.  Gynmk.  IX.,  p.  292. 
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small-pox  and  syphilis,  are  communicated  from  the  mother  to  the 
foetus  ;  for  it  has  been  shown  that  the  contagium  of  such  diseases  is 
particulate.  In  experiments  on  animals  also  it  has  been  found  that 
minute  particles  of  cinnabar  passed  from  the  maternal  to  the  foetal 
circulation.*  Various  chemical  substances  administered  to  the 
mother  have  been  detected  in  the  foetal  circulation,  but  it  is  only 
those  which  are  highly  diffusible,  such  as  chloroform  and  iodide  of 
potassium,  which  pass  with  freedom.  Thus  opium,  or  its  alkaloids, 
may  be  administered  to  the  mother  in  considerable  doses  without 
destroying  the  foetus,  although  young  infants  are  highly  susceptible 
to  their  influence. 

(3)  Excretion. — It  has  been  shown  that  the  foetus  maintains  a 
temperature  of  its  own  slightly  above  that  of  the  surrounding  parts 
of  the  mother,  and  hence  tissue  changes  must  take  place  in  it  with 
some  activity.  The  urea  and  probably  other  waste  products  are 
chiefly  got  rid  of  through  the  placenta,  although,  to  some  extent, 
they  are  discharged  with  the  foetal  urine  into  the  liquor  amnii  in 
the  later  months  of  pregnancy.  Thus  urea  has  been  detected  in 
the  blood  of  the  placenta  in  greater  proportion  than  in  other  parts 
of  the  maternal  circulation.  Hence  the  placenta,  to  some  extent, 
discharges  the  functions  of  the  kidneys  during  foetal  life.  According 
to  Claud  Bernard,  it  has  also  a  glycogenic  function,  taking  the  place 
of  the  liver  until  that  organ  is  sufficiently  developed.  Both  these 
functions  are  probably  performed  by  the  cells  of  the  villi. 

The  Umbilical  Cord. — The  umbilical  cord,  or  funis,  forms 
the  link  between  the  umbilicus  of  the  child  and  the  placenta. 
When  fully  formed  it  contains  the  two  umbilical  arteries  and  one 
vein,  originally  the  left  vein,  and  the  remnant  of  the  pedicle  of 
the  umbilical  vesicle.  It  is  covered  outside  by  the  amnion,  and 
the  main  part  of  its  bulk  is  made  up  of  a  special  kind  of  embryonic 
connective  tissue,  called  Wharton's  jelly.  This  is  composed  of 
delicate  interlacing  fibrillae,  which  are  processes  extending  from 
small  stellate  cells,  and  have  large  interspaces  filled  with  gelatinous 
muco-albuminoid  material.  Similar  tissue  occurring  in  morbid 
growths  receives  the  name  of  myxoma.  The  thickness  of  the 
cord  is  generally  about  that  of  the  little  finger,  but  varies  con- 
siderably, according  to  the  amount  of  Wharton's  jelly  present.  The 
average  length  of  the  cord  is  about  20  inches,  but  it  may  be  as 
long  as  70  inches  or  as  short  as  3  inches.  In  cases  of  malformation 
ol  foetus,  with  extroversion  of  abdominal  viscera,  the  cord  may  be 
absent  altogether,  the  foetus  being  in  contact  with  the  placenta. 
Excess  of  length  is  more  frequent  than  defect.    When  very  long  it 


•  Reite.  Centralbl.  f.  die  Med.  "Wissenscb.,  1868. 
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is  liable  to  form  loops  round  the  neck,  limbs,  or  body  of  the  fcetus. 
Knots  may  also  be  formed  in  it  when  the  fcetus,  while  small, 
happens  to  pass  through  a  loop,  but  these  are  rare.  If  a  knot 
becomes  drawn  tight,  the  fcetus  may  perish  from  the  arrest  of 
circulation. 

The  amnion  is  continuous  with  the  skin  of  the  abdomen  near  the 
umbilicus,  the  transition  being  generally  about  i  inch  outside  the 


level  of  the  abdomen.  Up  to  the  third  month  the  intestine  extends 
a  little  way  into  the  umbilical  cord ;  at  that  time  it  becomes 
retracted  into  the  abdomen.  The  arteries  are  external  to  the  vein 
which  lies  between  them.  They  have  no  branches,  and  have  the 
peculiarity  that  they  increase  in  diameter  from  the  foetus  toward  the 
placenta,  so  that  the  current  of  blood  becomes  slower  in  approaching 
the  placenta.  There  are  no  capillaries  in  the  cord  after  an  early 
8ta«e  of  pregnancy,  except  a  few  which  extend  a  short  distance  into 
it  from  the  skin  of  the  fcetus.  But  vasa  propria  of  the  cord  have 
been  described  as  existing  at  a  very  early  stage  of  pregnancy, 
derived  from  the  umbilical  arteries. 

Spiral  Twist  of  the  Cord,— In  early  pregnancy,  when  the  cord  is 
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short,  the  arteries  run  parallel,  or  nearly  so  (Fig.  46,  p.  74),  but  at 
the  end  of  pregnancy  there  is  a  spiral  twist,  which,  in  about  nine 
cases  out  of  ten,  is  from  right  to  left.  (See  Fig.  44,  p.  70.)  This 
implies  that  the  fcetus  must  have  made  a  corresponding  number  of 
revolutions  upon  its  axis.  The  cause  of  the  twist  has  not  been 
satisfactorily  explained.  It  has  been  ascribed  to  the  mode  of 
growth  of  the  umbilical  vessels,  or  the  pressure  in  them,  to  the 
movements  of  the  fcetus,  to  the  action  of  its  heart,  or  the  pressure 
in  its  vessels.  If  it  be  assumed  that  the  left  leg  is  congenitally 
stronger  than  the  right,  corresponding  with  the  right  arm,  and  that 
it  is  used  more  strongly  by  the  foetus  in  kicking,  the  usual 
direction  of  the  rotations,  and  of  the  consequent  spiral  in  the  cord, 
will  be  accounted  for.  Nodosities  are  often  seen  upon  the  cord, 
due  to  local  dilatation  of  the  veins,  or  heaping  up  of  "Wharton's 
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DEVELOPMENT   OF  THE  FOETUS. 

No  general  description  of  the  development  of  the  foetus  will  here 
be  given,  since  this  subject  belongs  rather  to  works  on  embryology. 
But  since  it  is  often  of  practical  importance  to  be  able  to  judge  of 
the  age  of  an  ovum  or  foetus  expelled  prematurely,  the  following 
particulars  are  given  as  to  the  characters  to  be  recognised  at  each 
month.  It  is  to  be  remembered,  however,  that  the  measurements  of 
weight  and  length  are  only  to  be  taken  as  approximate  guides,  since 
great  varieties  occur  according  to  the  rapidity  and  vigour  of  de- 
velopment in  different  cases.  In  estimating  the  age  of  the  foetus 
toward  the  latter  months  of  pregnancy,  the  length  of  the  fcetus  is 
of  greater  value  than  the  weight,  not  being  subject  to  such  wide 
variations.  The  months  of  pregnancy  are  to  be  understood  as 
meaning  calendar  months,  here  and  elsewhere  in  this  work,  unless 
it  is  otherwise  stated. 

First  Month. — An  ovum  has  been  described,  whose  age  was  esti- 
mated at  about  1  2  days  and  whose  diameter  was  about  f  inch  (see 
Fig.  38,  p.  64)  ;  the  length  of  the  embryo  was  one  line.  _  At  the 
end  of  the  third  week  the  diameter  of  the  ovum  is  about  f  inch,  the 
length  of  the  embryo  two  lines.  The  amnion  is  formed,  the  embryo 
is  nourished  by  the  umbilical  vesicle,  its  back  is  curved,  and  the  en- 
largement of  its  cephalic  extremity  marked.  About  this  time  the 
allantois  is  carrying  the  vessels  to  the  chorion.  At  the  end  of  the 
fourth  week,  the  greatest  diameter  of  the  ovum  is  about  |  inch,  its 
weight  about  40  grains.  The  length  of  the  embryo  is  about  |  inch, 
measured  in  a  straight  line  from  the  head  to  the  most  prominent 
part  of  the  caudal  curve.  The  eyes  and  ears,  and  the  visceral  arches 
are  distinguishable.  Four  bud-like  processes  mark  the  commence- 
ment of  the  limbs.  The  umbilical  vesicle  is  manifest,  but  smaller 
than  the  embyro.  The  amnion  is  not  much  distended,  and  sepa- 
rated by  an  interval  from  the  chorion. 

Second  Month.— At  the  end  of  the  second  month,  the  ovum  is 
about  If  inch  in  its  greatest  diameter,  the  embryo  f  inch  long, 
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measured  as  before  in  a  straight  line.  The  umbilical  vesicle  is  very 
small,  and  hangs  only  by  a  withered  thread.  The  increased  proli- 
feration of  villi  at  the  site  of  the  future  placenta  is  manifest  (see  Fig. 
39,  p.  64).    The  funis  is  still  straight  (see  Fig.  46,  p.  74),  the  amnion 


Tig  47 —Dissection  of  ovum  in  situ,  about  40th  day.  a,  amnion;  ah,  chorion; 
a,  ueciclua  reflexa,  showing  depressions  for  chorionic  villi  ;  ft,  fallopian  tubes ; 
to  m,  hypertrophied  mucous  membrane  forming  decidua  vera;  u,  umbilical  cord  ; 
v,  umbdical  vesicle.    (After  Leiahman.) 

is  considerably  distended,  and  reaches  the  chorion  or  nearly  so.  The 
umbilical  ring  is  closing,  but  still  contains  a  loop  of  intestine. 
Points  of  ossification  have  appeared  in  the  lower  jaw  and  clavicle. 
The  mouth  and  nose  are  manifest.  The  Wolffian  bodies  have 
become  atrophied,  and  the  kidneys  have  appeared. 
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Third  Month. — At  the  end  of  the  third  month  the  ovum  is  about 
four  inches  long,  the  placenta  is  formed,  and  the  rest  of  the  chorion 
has  to  a  considerable  extent  lost  its  villosity.  The  cord  has  now 
become  long  relatively  to  the  fetus,  and  already  shows  its  spiral 
twist.  Its  point  of  insertion  is  much  nearer  to  the  breech  than  the 
head.  The  foetus  is  about  4 — 4-§  inches  long,  and  weighs  about  450 
grains.  The  head  is  separated  from  the  body  by  the  neck,  and  the 
oral  from  the  nasal  cavity  by  the  palate,  the  mouth  is  also  closed  by 
lips.  The  sexual  organs  have  appeared,  but  penis  and  clitoris  are 
scarcely  distinguishable.  The  coil  of  intestine  is  withdrawn  from 
the  umbilical  ring  into  the  abdomen.  The  limbs  are  developed,  in- 
cluding the  fingers  and  toes,  and  a  first  appearance  of  formation  of 
nails  can  be  detected.  Points  of  ossification  have  appeared  in  most 
of  the  bones. 

Fourth  Month. — At  the  end  of  the  fourth  month,  the  foetus  is  on 
an  average  about  5-|  inches  long,  and  weighs  about  three  ounces. 
The  sex  can  now  be  distinctly  recognised.  The  bones  of  the  skull 
have  partly  ossified,  but  still  have  very  wide  fontanelles  and  sutures. 
The  head  occupies  about  one-fourth  of  the  whole  body-length. 
There  is  a  slight  commencement  of  formation  of  down  on  the  skin. 
Movements  of  the  limbs  have  commenced.  These  may  however  be 
detected  in  a  freshly  expelled  embryo  even  before  the  end  of  the 
third  month. 

Fifth  Month. — The  foetus  is,  on  an  average,  nine  inches  long,  and 
weighs  nearly  eleven  ounces.  Hair  has  appeared  upon  the  head, 
and  lanugo  or  down  over  the  whole  body.  The  skin  begins  to  be 
covered  with  the  "  vernix  caseosa,"  a  white  greasy  substance  made 
up  of  the  secretion  of  the  cutaneous  glands  mixed  with  epithe- 
lium. The  liquor  amnii  still  exceeds  the  foetus  in  bidk.  A 
fcetus  born  at  this  time  may  make  vigorous  movements  at  birth,  and 
continue  them  for  some  hours. 

Sixth  Month.— The  foetus  is,  on  an  average,  about  twelve  inches 
long,  and  weighs  about  twenty-four  ounces.  The  eyebrows  and 
eyelashes  are  beginning  to  form.  Deposit  of  fat  in  the  subcutaneous 
cellular  tissue  is  beginning,  but  only  in  a  small  degree,  so  that  the 
skin  still  has  a  wrinkled  appearance.  There  is  yellowish  material 
in  the  small  intestine,  and  there  may  be  a  commencing  appearance 
of  the  darker  "  meconium  "  in  the  large  intestine.  The  hair  on  the 
head  is  longer  and  less  like  down. 

Seventh  Month.— The,  average  length  is  fifteen  inches,  and  weight 
forty-five  ounces.  The  eyelids  are  now  open,  and,  in  a  boy,  one 
testicle  is  generally  descending  into  the  scrotum.  The  nails  are 
thicker,  but  do  not  reach  the  tips  of  the  fingers.  The  lanugo  is 
beginning  to  disappear  from  the  face.    It  is  generally  considered 
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that  the  foetus  does  not  become  "  viable,"  or  capable  of  surviving, 
till  the  end  of  the  28th  week,  or  the  seventh  lunar  month.  Children 
bom  earlier  perish  after  a  few  hoivrs  or  days.  There  is  a  considerable 
number  of  recorded  cases,  however,  in  which  premature  children  have 
survived,  whose  age  at  birth  was  reckoned  as  less  than  this  both 
from  the  dates  given  by  the  parents  and  the  appearance  of  the  chil- 
dren themselves.* 

Eighth  Month. — The  average  length  is  16|  or  17  inches,  the 
weight  four  and  a  half  or  five  pounds.  Owing  to  greater  deposit  of 
fat,  the  wrinkled  appearance  of  the  skin  has  nearly  disappeared. 
Lanugo  still  covers  the  body,  but  is  beginning  to  be  thrown  off. 
The  scrotum  contains  at  least  one  testicle,  usually  the  left.  Children 
born  at  this  time  are  much  less  active  and  more  somnolent  than 
those  which  have  reached  full  term.  The  mortality  among  them  is 
greater,  and  they  readily  perish  if  not  well  cared  for,  although  thev 
survive  as  a  rule  if  carefully  tended. 

The  Foetus  at  Full  Term. — The  average  length  is  twenty- 
one  inches,  and  weight  seven  pounds.  The  skin  is  whiter,  not  so 
red  as  in  premature  children,  the  finger  nails  project  beyond  the 
tips  of  the  fingers,  the  toe  nails  reach  the  ends  of  the  toes.  The 
hair  on  the  head  is  from  one  to  two  inches  long,  and  generally  dark  ; 
the  lanugo  has  been  thrown  off  for  the  most  part,  but  is  still  found 
on  the  shoulders.  Both  testicles  can  be  felt  in  the  scrotum.  The 
umbilicus  is  nearer  the  centre  of  the  body  than  in  earlier  months 
being  only  about  three  quarters  of  an  inch  below  the  exact  centre.' 
The  child,  unless  asphyxiated,  cries  vigorously  with  a  loud  voice 
immediately  after  birth,  and  actively  moves  its  limbs.  Within  a 
few  hours  it  passes  urine  and  meconium.  The  latter  consists  of  in- 
testinal mucus  mixed  with  epithelium,  lanugo,  and  bile,  which  gives 
it  a  dark  brownish  green,  or  nearly  black,  colour. 

With  regard  to  the  weight  of  the  foetus,  variations  between  six 
and  eight  pounds  are  very  common.  Children  are  sometimes  born 
at  full  term,  and  survive,  which  weigh  less  than  five  pounds.  As  a 
rule,  however,  _a  child  which  weighs  under  five  pounds  at  full  term  has 
little  chance  of  living.  If  premature,  its  chances  are  much  better. 
Weights  above  10  lbs.  are  uncommon,  and  those  above  12  very 
rare.  There  is  however  a  considerable  number  of  recorded  cases  of 
children  weighing  from  12  up  to  nearly  18  lbs.  Such  children 
have  generally  been  still-born,  but  Sir  Richard  Croft  is  said  by  Dr. 
Rigby  to  have  delivered  a  living  child  weighing  1  5  lbs.  and  Dr 
Waller  reports  a  living  child  delivered  by  forceps,  and  weighing 


*  See  a  paper  by  Alilfeld,  Arch.  f.  Oj-naek.  VTTT.,  p.  194. 
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18  lbs.  15  oz.*  The  length  of  the  foetus  varies  much  less  widely 
than  the  weight,  but  may  reach  as  much  as  24-|  inches. 

The  weight  of  the  fcetus  is  affected  by  various  cireumstances. 
The  stature  and  bulk  of  the  father  and  mother  naturally  have  an 
influence.  Males  are,  on  the  average,  heavier  than  females,  the 
proportion  being  about  12  to  11.  Children  generally  increase  in 
weight  in  successive  pregnancies.  This  may  depend,  in  a  measure, 
upon  the  effect  of  repeated  parturition,  but  probably  in  greater 
degree  upon  the  age  of  the  mother,  for  it  has  been  found  that  the 
heaviest  children  are  born  between  the  ages  of  25  and  35.  Hence, 
if  there  is  disproportion  between  the  fcetus  and  the  bony  pelvis,  later 
labours  are  often  more  difficult  than  the  earlier  ones.  Beyond  the 
age  of  35,  the  weight  of  the  children  tends  again  to  diminish.  For 
two  or  three  days  after  birth,  and  before  the  secretion  of  milk  is 
fully  established,  the  child  loses  weight.  The  number  of  boys  born 
exceeds  that  of  girls  in  the  proportion  of  about  106  to  100. 

Circulation  of  the  Fcetus. — The  nmbilical  vein,  which  brings 
the  aerated  blood  from  the  placenta,  divides  at  the  transverse  tissue 
of  the  liver  into  two  branches.  The  larger  of  these  unites  with  the 
portal  vein,  and  supplies  the  liver ;  the  lesser,  the  ductus  venosus, 
passes  directly  to  the  "inferior  vena  cava.  Thus  the  greater  part  of 
the  aerated  blood  has  to  pass  through  the  liver  before  reaching  the 
general  circulation,  and  this  proportion  becomes  greater  towards  the 
latter  part  of  pregnancy.  The  right  auricle  receives  from  th  e  inferior 
vena  cava  a  mixture  of  venous  blood  from  the  lower  parts  of  the 
body  with  aerated  blood  from  the  placenta,  either  direct  or  after 
passing  through  the  liver. 

In  the  earlier  months  of  foetal  life,  the  blood  current  of  the 
inferior  vena  cava  is  directed  by  the  Eustachian  valve  across  the 
right  auricle,  through  the  foramen  ovale  into  the  left  auricle,  and 
thence  to  the  left  ventricle.  The  venous  blood  returning  from  the 
upper  part  of  the  body  by  the  superior  vena  cava,  passes  in  front  of 
the  Eustachian  valve,  through  the  right  auricle  into  the  right 
ventricle.  Thence  it  is  driven  into  the  pulmonary  artery,  whence 
only  a  small  proportion  passes  to  the  lungs,  while  the  major  part 
passes  through  the  ductus  arteriosus  into  the  aorta  beyond  the  point 
of  origin  of  the  left  subclavian  artery,  and  so  is  distributed  to  the 
lower  part  of  the  body. 

Thus  in  the  earlier  part  of  foetid  life,  while  the  Eustachian  valve 
almost  entirely  prevents  a  mixing  of  the  currents  in  the  right  auricle, 
the  head  neck,  and  upper  extremities  are  supplied  with  almost  pure 
aerated  blood,  the  lower  part  of  the  body  only  with  venous  blood  which 

*  Obstct.  Trans.,  I.,  p.  300. 
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has  already  passed  through  the  other  part  of  the  circulation.  Thus 
is  explained  the  disproportionately  rapid  development  of  the  head 
and  upper  part  of  the 
body,  more  especially 
in  the  early  part  of 
foetal  life. 


Fig.  4S. — Diagram  of  the 
foetal  circulation.   1,  the 
umbilical  cord,  consist- 
ing: of  the  umbilical  vein 
and  two  umbilical  arte- 
ries, proceeding  from  the 
placenta  (2)  ;  3,  the  um- 
bilical vein  dividing  into 
three  branches — two  (4, 4) 
to  be  distributed  to  the 
liver,  and  one  (5)  the 
ductus  venosus,  which 
enters  the  inferior  vena 
cava  (6) ;  (7),  the  portal 
vein,  returning  the  blood 
from  the  intestines,  and 
uniting  with  the  right 
hepatic  branch ;  8,  the 
right  auricle — the  course 
of  the  blood  is  denoted 
by  the  arrow  proceeding 
from  8  to  9 ;  9,  the  left 
auricle  ;  10,  the  left  ven- 
tricle— the  blood  follow- 
ing the  arrow  to  the  arch 
of  the  aorta  (11),  to  be 
distributed  through  the 
branches  given  off  by 
the  arch  to  the  head  and 
upper  extremities ;  the 
arrows  (12)  represent  the 
return  of  the  blood  from 
the  head  and  upper  ex- 
tremities, through  the 
jugular  and  subclavian 
veins,  to   the  superior 
vena  cava  (14),  to  the 
right  auricle  (8),  and  in 
the  course  of  the  arrow 
through  the  right  ven- 
tricle (15)  to  the  pulmo- 
nary artery  (16)  ;  17,  the 
ductus  arteriosus,  which 
appears  to  be  a  proper 
continuation  of  the  pul- 
monary artery— the  off- 
sets at  each  side  are  the 
right  and  left  pulmonary 
arteries    cut    off;  the 
ductus  arteriosus  joins 
the    descending  aorta 
[18,  18),  which  divides 
into  the  common  iliacs, 
and  these  into  the  inter- 
nal iliacs,  which  become 

Pl'-'n"!,,1:n^he  exri^,^n^^unl  Uno*  >«™*  «»  "mMtaal  oord  to  the 
ShSSS^t^taSSSfSS"^'  Whl0h       '""lU""<"1  mto  the  lower  extremities. 

by  cxt^tt^a0?  ftsjasss the  rotum  of  the  ~ biood 
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A  change,  however,  takes  place  by  about  the  middle  of  pregnancy. 
The  Eustachian  valve  becomes  smaller,  and  the  valve  of  the  foramen 
ovale  becomes  more  developed,  so  that  a  portion  of  the  aerated  blood 
entering  from  the  inferior  vena  cava  is  retained  in  the  right  auricle, 
and  reaches  the  descending  aorta  by  way  of  the  ductus  arteriosus. 
Hence,  in  the  latter  half  of  pregnancy,  the  lower  part  of  the  body  is 
supplied,  no  longer  with  venous,  but  with  mixed  blood,  while  the 
head  and  upper  limbs  are  still  supplied  with  comparatively  pure 
aerated  blood.  This  explains  the  fact  that  a  relatively  more  rapid 
growth  of  the  lower  part  of  the  body  takes  place  in  the  latter  half 
of  pregnancy  than  in  the  former. 

Changes  in  the  Foetal  Circulation  at  Birth. — As  soon 
as  the  child  is  bom  an  immediate  change  takes  place  in  the  circu- 
lation.   As  soon  as  the  first  respiratory  movements  take  place,  and 
air  enters  the  lungs,  the  pulmonary  arteries  immediately  dilate,  and 
a  greatly  increased  stream  of  blood  passes  through  the  lungs,  and, 
returning  to  the  left  auricle,  raises  the  pressure  in  it.    At  the  same 
time  the  placenta  is  detached,  the  circulation  through  it  soon  ceases, 
and,  by  the  cessation  of  the  current  from  the  umbilical  vein,  the 
pressure  in  the  right  auricle  is  lowered.     The  two  causes  combined 
render  the  pressure  in  the  left  auricle  greater  than  that  in  the  right, 
the  valve  of  the  foramen  ovale  is  thereby  closed  and  blood  no  longer 
passes  between  the  auricles.    Moreover,  as  soon  as  the  main  stream 
of  blood  propelled  by  the  right  ventricle  begins  to  pass  through  the 
lungs,  the  pressure  in  the  ductus  arteriosus  is,  lowered.    The  ductus 
is  then  gradually  diminished  by  tluTlontractility  of  its  own  walls, 
and,  at  the  end  of  a  few  days,  is  practically  closed,  though  not 
absolutely  obliterated  for  some  time  longer.    The  walls  comejnto 
contact  and  adhere  without  the  formation  of  any  thrombus.  The 
aortic  end  of  the  duct  is  the  last  to  contract,  the  pressure  in  the 
aorta  being  now  greater  than  that  in  the  pulmonary  artery. 

The  edges  of  the  valve  of  the  foramen  ovale  also  generally  become 
adherent  and  unite  after  a  few  days.  The  opening  may  remain 
ununited,  however,  for  some  little  time  without  any  blood  passing 
through  it.  A  patent  condition  of  the  opening  after  birth  is  one  of 
the  causes  of  cyanosis  in  infants. 

The  pressure  in  the  descending  aorta  becoming  diminished  when 
it  no  longer  receives  blood  through  the  ductus  arteriosus,  the  um- 
bilical arteries  also  contract  to  some  extent,  thrombi  are  formed  m 
them,  and  they  become  obliterated.  The  umbilical  vein  is  also 
closed  either  by  simple  contraction  or  by  thrombus. 

Function  of  the  Liver.— It  is  evident  that  the  liver  has  an 
important  function  in  foetal  life,  since  its  relative  weight  is  so  much 
greater  than  after  birth.    Sugar  is  found  in  the  foetus  m  larger 
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quantities  than  after  birth,  and  the  glycogenic  function  of  the  liver  is 
doubtless  an  important  one  from  the  time  of  its  development.  The 
sugar  is  found,  however,  even  earlier  than  this  ;  and,  at  this  stage, 
the  glycogenic  function  appears  to  be  fulfilled  by  other  tissues,  espe- 
cially by  the  placenta.  About  the  fifth  month  the  liver  'cells  begin 
to  assume  their  characteristic  features,  and  bile  to  be  secreted.  BQe 
has  already  been  mentioned  as  a  constituent  of  the  meconium.  The 
gall-bladder  is  also  generally  filled  at  the  time  of  birth. 

Nervous  System. — The  brain  cells  of  the  foetus  are  in  a  rudi- 
mentary condition  up  to  birth.  There  is  however  a  discharge  of 
energy  from  time  to  time  causing  the  movements  of  the  limbs. 
Reflex  movements  are  also  provoked  by  stimulus  applied  to  the 
surface  of  the  body.  They  are  easily  excited  by  pressure  through 
the  walls  of  the  abdomen  and  uterus,  and  may  also  be  called  out  by 
uterine  contractions,  when  the  foetus  is  so  placed  that  contraction 
causes  pressure  on  any  special  parts. 


CHAPTER  VI. 

THE  ANATOMY  OF  THE  FffiTAL  HEAD. 

The  head  of  the  foetus  is  the  part  which,  in  almost  all  cases, 
passes  with  greatest  difficulty  through  the  pelvis  ;  aud  the  behaviour 
of  the  head  during  its  passage  must  of  course  depend  upon  the 
mutual  relations  between  the  head  and  the  pelvic  cavity.  In  order, 
therefore,  to  understand  the  mechanism  of  labour  it  is  as  necessary 
to  study  the  anatomy  of  the  foetal  head  as  that  of  the  pelvis. 

The  head  of  the  fully  developed  foetus  forms  an  irregular  ovoid, 
whose  compressibility  varies  greatly  according  to  the  diameter  m 
which  the  compressing  force  is  applied.    In  reference  to  midwifery, 
the  head  may  be  regarded  as  made  up  of  two  parts,  the  incom- 
pressible base,  including  the  bones  of  the  face  and  the  compressible 
vault  or  calvarium.    The  bones  of  the  base  of  the  skull  and  face 
are   early  developed,  so  that  by  the  time  of   birth  they  are 
practically  unyielding  iu  their  texture,  and  for  the  most  part 
immoveably  united  to  each  other.     In  consequence  of  his  the 
various  important  ganglia  and  organs  of  special  sensation  at  the  base 
of  the  brain  are  protected  from  injury,  as  the  head  is  compressed 
during  labour.    The  bones  which  make  up  the  calvarium,  on  the  con- 
^inttead  of  being  ossified  together  as  in  later  life,  are  connected 
only  oy  membrane,  while  the  bones  themselves  m  the  great  ma onty 
of  cases,  are  soft  and  semi-cartilaginous  especially  towards  the .edge,. 
The  individual  bones  are  thus  moveable  and  may  be  made  to  over- 
lap each  other  to  a  considerable  extent.    The  shape  of  the  head  an 
be  altered  by  moulding,  according  to  the  bu 
only  by  this  relative  movement  and  overlapping  of  the  bones,  but 
Sfmo're  by  actual  bending  of  the  bones 

of  the  parietal  bones,  which  are  the  softest  The  etkxt  ot  tue 
1  sure  on  the  head  during  labour  is  to  dimmish  the  capacity  of 

by  cerebrospinal  fluid  being  squeezed  out  ot  the  Head 
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spinal  canal,  but,  to  some  extent  also,  by  the  blood  being  similarly 
squeezed  out  into  the  veins  of  other  parts.  The  brain  substance 
of  the  hemispheres,  being  but  little  developed  at  the  time  of 
birth,  is  able  to  undergo  considerable  compression  and  moulding 
without  permanent  injury.  As  the  head  becomes  compressed,  the 
parietal  bones  invariably  overlap,  or  tend  to  overlap,  both  the 
frontal  and  occipital  bones.  It  will  be  seen  hereafter  that  a  know- 
ledge of  this  fact  is  of 
very  practical  importance 
in  facilitating  the  diagnosis 
of  the  position  of  the  head 
in  vertex  presentations. 
The  parietal  bone  which 
is  anterior  in  the  pelvis 
generally  overlaps  the 
posterior  in  vertex  presen- 
tations, because  it  receives 
less  support  from  the  soft 
parts. 

The  face,  as  compared 
with  that  of  the  adult,  is 
very  small  in  proportion 
to  the  cranium.  The 
lower  jaw  especially  is 
widely  different  from  the 
adult  maxilla,  the  ramus  being  short  and  oblique,  so  that  the  tooth- 
less maxillse  come  into  close  contact,  and  both  chin  and  angle  of 
jaw  are  approximated  to  the  forehead.  Thus  the  distance  from  the 
tip  of  the  chin  to  the  root  of  the  nose  measures  only  from  lj  to  lA 
inches. 

The  Sutures  and  Fontanelles.— The  vault  of  the  skull  is 
made  up  mainly  of  four  bones,  the  occipital,  the  two  parietal,  and 
the  frontal,  which  at  the  time  of  birth  is  divided  in  the  median  line 
into  two  parts.  The  squamous  portions  of  the  temporal  bones  form 
such  a  small  proportion  of  the  vault  that  they  scarcely  come  into 
consideration.  The  membranous  septa  between  the  bones  are  called 
sutures  the  points  at  which  two  or  more  sutures  meet  are  called 
Jontanelles.  Looking  at  the  head  from  above  (Fig.  50,  p.  86),  the 
our  sutures  which  are  of  chief  importance  are  seen.  These  are  :— 1st, 
the  sagittal,  which  separates  the  two  parietal  bones,  and  divides  the 
vertex  Longitudinally.  It  derives  its  name  sagitta,  an  arrow,  because 
it  is  ttie  principal  direct  and  symmetrical  suture.  2nd.  The  frontal 
suture  is  a  continuation  of  the  sagittal  suture  forwards,  and  separates 
the   twp   halves   of  the    frontal   bone.     3rd,  The   coronal  suture 


Fig.  49.— Fcetal  skull.  o—f,  occipito-frontal 
diameter  ;  o — m,  occipitomental ;  m—x, 
maximum  vertico-mental  diameter;  s— b, 
suboeeipito-breg-matic ;  s—y,  suboecipito- 
frontal. 
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separates  the  frontal  from  the  parietal  bones  :  it  extends  transversely 
and  almost  vertically  across  the  head,  meeting  at  its  extremities  the 
temporal  sutures  at  about  the  summit  of  the  squamous  portions  of 
the  temporal  bones.  It  receives  its  name  as  marking  about  the 
position  at  which  the  anterior  part  of  the  triumphal  crown  of  the 
ancients  rested.  4th.  The  lambdoidal  suture  separates  the  angular 
projection  of  the  occipital  bone  from  the  posterior  borders  of  the  two 
parietal  bones,  and  receives  its  name  from  the  resemblance  of  its 


shape  to  that  of  the  Greek  letter  A.  It  extends  at  each  side  to  the 
posterior  angle  of  the  temporal  bone.  The  temporal  sutures, 
separating  the  inferior  concave  borders  of  the  parietal  bones  from 
the  squamous  portions  of  the  temporal  bones,  have  no  practical 
obstetric  importance. 

There  are  two  fontanelles  of  importance,  the  anterior  and  posterior. 
The  anterior,  or  greater  fontanel^  called  also  the  bregma  (0/H>a, 
the  top  of  the  head),  is  formed  by  the  junction  of  the  sagittal,  frontal, 
and  coronal  sutures.  It  forms  a  wide  rhomboidal  membranous 
space,  large  enough  for  the  tip  of  the  linger  to  be  laid  m  it  ;  its 
anterior  angle  running  between  the  divisions  of  the  frontal  bone, 
extends  much  further  than  the  others  (Fig.  50). 

The  posterior  fontanelle  (Fig.  51)  is  formed  by  the  junction  ol 
the  sagittal  and  lambdoidal  sutures.  It  does  not  form  an  open 
membranous  space  like  the  anterior,  unless  there  is  defective  ossifi- 
cation, but  it  is  recognised  simply  as  the  point  of  junction  of  three 
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converging  sutures,  the  sagittal  and  the  two  branches  of  the  lamb- 
doidal.  If  in  any  case  it  should  approximate  in  size  to  the  anterior, 
it  is  easily  distinguished  from  it,  if  it  he  remembered  that  the 
anterior  fontanelle  is  formed  by  the  junction  of  four  sutures  at  right 
angles,  the  posterior  by  the  junction  of  three  sutures,  inclined  at  an 
angle  of  about  120°  to  each  other.  Occasionally,  a  false  fontanelle  is 
formed  by  a  spot  of  defective  ossification  along  the  course  of  one  of 
the  sutures,  generally  the  sagittal.  It  is  distinguished  by  the  fact 
that  only  two  lines  of  suture  can  be  traced  from  it.  Sometimes 
mention  is  made  of  temporal  fontanelles,  at  the  anterior  and  pos- 
terior extremities  of  the  concave  inferior  border  of  eacli  parietal  bone 
(Fig.  49,  p.  85).  Of  these,  the  anterior  is  never  of  any  consequence, 
being  covered  by  the  temporal  muscle.  The  posterior  temporal 
might  possibly  be  mistaken  for  the  posterior  fontanelle  if  the  head 
were  greatly  Hexed,  and  at  the  same  time  flexed  also  laterally,  so  as 
to  bring  its  side  within  reach.  It  would,  however,  be  readily  dis- 
tinguished by  its  being  easy  to  feel  the  ear  in  its  immediate  proximity. 

Besides  the  change  of  shape  of  the  head  which  is  allowed  by  the 
bending  and  overlapping  of  the  several  bones  forming  the  vault  of 
the  skull,  a  further  moulding  is  permitted  by  the  fact  that  the 
triangular  portion  of  the  occipital  bone,  which  is  a  component  of 
the  vault,  is  united  to  the  basilar  portion,  not  rigidly,  but  by  a 
iibro-cartilaj-inous  band.  In  this  way  a  kind  of  hinge-joint  is 
formed,  allowing  the  posterior  portions  of  the  bone  to  perform 
movements  of  flexion  and  extension.* 

The  fcetal  head  often  becomes  un symmetrical  in  consequence  of 
the  moulding  which  it  undergoes  during  labour.  A  slight  degree  of 
deviation  from  symmetry  may,  however,  be  observed  in  a  foetal  head 
which  has  been  removed  from  the  uterus  either  by  Caesarian  section, 
or  after  the  mother's  death,  and  has  never  undergone  the  process  of 
labour.  This  has  been  ascribed  to  a  natural  asymmetry,  which 
arises  during  development,  and  is  of  such  a  nature  that  there  is  a 
slight  tendency  to  a  spiral  arrangement  throughout  the  whole 
spinal  column,  involving  both  the  head  and  the  pelvis.  So  far  as 
regards  the  head,  it  is  generally  of  such  a  kind  that  the  right  side 
appears  to  be  slightly  displaced  downwards  and  forwards,  the  left 
side  upwards  and  backward,  in  reference  to  the  vertical  axis  of  the 
foetus,  f 

Diameters  of  the  Foetal  Skull.— In  order  to  judge  of  the 
changes  of  shape  of  the  head,  and  its  relations,  both  before  and 
after  moulding,  to  the  dimensions  of  the  pelvis,  it  is  desirable  to 

*  Eudin.  "  De  la  Tcte  du  Foetus  au  point  de  vue  de  l'Obstrtrique."  Paris,  1876, 
p.  76. 

+  Stadtfeldt.  "On  the  Physiological  Asymmetry  of  tho  Head  of  the  Foetus." 
Obstet.  Journ.  VII.,  p.  92. 
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have  numerical  measures  of  some  of  the  more  important  diameters 
of  the  skull.  These  have  been  given  very  variously,  and  with  a 
want  of  exactitude,  by  different  authors.  Thus  the  fronto-occipital 
diameter  is  by  some  made  to  terminate  at  the  posterior  fontanelle, 
by  others  at  the  occipital  protuberance.  The  occipito-mental 
diameter  is,  by  different  authors,  regarded  as  starting  from  either 
the  one  or  the  other  of  these  points,  and  is  generally  spoken  of  as 
the  largest  diameter  of  the  skull.  Except  in  a  few  exceptional 
cases,  it  is  nothing  of  the  kind  according  to  either  definition.  The 
maximum  diameter,  in  the  great  majority  of  cases,  rims  from  the 
chin  to  a  point  on  the  sagittal  suture,  somewhat  variable  in  position 
according  to  the  moulding,  but  nearer  to  the  posterior  than  to  the 
anterior  fontanelle.  It  is  usually,  therefore,  a  superoccipito-mental 
diameter.  Exceptionally,  however  (in  some  cases  of  face  and  brow 
presentation),  the  maximum  diameter  terminates  at  a  point  between 
the  posterior  fontanelle  and  the  occipital  protuberance,  and  is, 
therefore,  a  suboccipito-mental  diameter.  It  appears  better,  there- 
fore, with  Budin,*  to  describe  a  maximum  vertico-mental  diameter, 
as  distinct  from  the  occipito-mental.  Again,  the  cervico-bregmatic 
and  suboccipito-bregmatic  diameters  are,  by  different  authors,  made 
to  terminate  at  the  centre  of  the  anterior  fontanelle,  its  anterior 
margin,  or  a  point  on  the  sagittal  suture.  For  these  diameters  to 
be  of  any  use  in  giving  information  as  to  the  moulding  of  the  head, 
it  is  absolutely  necessary  that  they  should  be  measured  from  points, 
such  as  the  centres  of  the  fontanelles,  which  can  be  accurately 
determined  throughout  all  stages  and  varieties  of  moulding.  The 
important  diameters,  then,  are  the  following  (see  Fig.  49,  p.  85)  : — 
1st,  the  maximum  vertico-mental  (Max.);  2nd,  occipito-mental 
(0.  M.),  measured  from  the  posterior  fontanelle  to  the  chin  ;  3rd, 
the  occipito-frontal  (0.  F.),  measured  from  the  posterior  fontanelle 
to  the  glabella,  or  root  of  the  nose;t  4th,  the  cervico-bregmatic 
(C.  B.),  measured  from  the  centre  of  the  foramen  magnum  to  the 
centre  of  the  anterior  fontanelle,  or  point  of  intersection  of  the 
coronal  with  the  line  of  the  sagittal  and  frontal  sutures  ;  5th,  the 
sub-occipito-bregmatic  (S-0.  B.),  measured  from  the  junction  of  the 
occipital  bone  "with  the  back  of  the  neck  to  the  centre  of  the 
anterior  fontanelle  ;  6th,  the  sub-occipito-frontal  (S-0.  F.),  measured 
from  the  same  point  to  the  prominence  of  the  forehead.  All 
these  are  measured  in  the  vertical  antero-postevior  plane.  ^  The 
following  are  transverse  diameters  : — 7th,  the  to-parietal  (Bi-P.), 
or  maximum  transverse,  between  the  two  parietal  protuberances; 

•  Op.  cit.,  p.  17.  ,  ,  ,    .  . 

+  This  measurement  is  more  commonly  taken  to  the  occipital  protuberance,  but,  in 
the  unmouldcd  head,  its  maRnitude  is  about  the  same  in  either  case.  The  position  ot 
the  occipital  protuberance  cannot  be  precisely  determined  m  the  living  infant, 
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8  th,  the  hi-temporal  (Bi-T.)  is  measured  between  the  points 
widest  apart  on  the  coronal  suture  ;  9th,  the  bi-zygomatic  (Bi-Z.), 
or  maximum  transverse  diameter  of  the  base  of  the  skull,  is 
measured  between  the  two  points  widest  apart  on  the  zygomata  ; 
10th,  the  bi-mastoid  (Bi-M.),  the  outside  diameter  between  the 
mastoid  processes  at  their  widest  part.*  Of  these  diameters  the 
cervico-bregraatic  corresponds  approximately  with  the  vertical 
diameter  of  the  skull.  The  occipito-frontal  does  not  perfectly 
correspond  with  an  antero-posterior  or  longitudinal  diameter,  which 
should  be  rather  measured  from  the  occipital  protuberance  than 
from  the  posterior  fontanelle.  In  the  unmoulded  head  the  two 
are  almost  precisely  equal,  but  in  the  ordinary  moulding  of  vertex 
presentations  the  occipito-frontal  becomes  the  larger.  Owing  to  the 
tiexed  position  of  the  head,  neither  the  one  nor  the  other  is  normally 
ever  coincident  Math  the  plane  of  the  pelvic  brim. 

The  following  are  average  measurements  for  these  diameters  in 
the  unmoulded  head,  those  in  the  second  column  being  given  to  the 
nearest  quarter  of  an  inch,  so  as  to  be  more  easily  committed  to 
memory : — ■ 


1. 

Maximum  vertico-mental  diameter  (Max.) 

5  inches, 

or  5 

2. 

Occipito-mental  (0.  M.) 

4-85  „ 

or  4| 

3. 

Occipito-frontal  (0.  F.)  . 

4-6  „ 

or  *| 

4. 

Cervico-bregmatic  (C.  B.) 

3-8  „ 

or  3^ 

5. 

Sub-occipito-bregmatic  (S-O.  B.) 

3-8  „ 

or  3| 

6. 

Sub-occipito-frontal  (S-O.  F.) 

4-1  „ 

or  4 

7. 

Bi-parietal  (Bi-P.)  .... 

3-7  „ 

or  3f 

8. 

Bi-temporal  (Bi-T.)  .... 

3-4  „ 

or  3| 

9. 

Bi-zygomatic  (Bi-Z.)  .... 

3-1  „ 

or  3 

10. 

Bi-mastoid  (Bi-M.)  .... 

3-0  „ 

or  3 

After  even  easy  labours,  with  normal  vertex  presentation,  the 

diameters  of  the  head  will,  when  the  child  is  born,  be  somewhat 
different  in  relative  magnitude  from  those  given  above,  in  conse- 
quence of  the  pressure  which  the  head  has  sustained.  The  most 
marked  changes  are  increase  of  the  maximum  vertico-mental 
diameter,  and  diminution  of  almost  all  the  rest,  even  of  the 
occipito-mental,  but  especially  of  the  sub-occipito-bregmatic  and 
bi-parietal.  The  nature  of  the  moulding  will  be  explained  in  the 
chapter  on  the  mechanism  of  labour. 

Influence  of  Sex  and  Race  on  the  Dimensions  of  the 
Foetal  Head.— Tl  le  brain  of  men  being,  on  the  average,  some- 
what more  bulky  than  that  of  women,  there  is  a  corresponding 

_  *  A  fronto-mental  diameter  is  sometimes  mentioned,  and  estimated  at  about  .'1-25 
inches,  but  this  is  useless,  since  there  is  no  definite  point  from  which  to  measure  its 
upper  extremity. 
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Fig.  52. — Skull  of  a  European  foetus. 


difference  in  the  size  of  the  head  of  male  and  female  children  at 
hirth.  The  average  difference  in  circumference  has  been  found  to 
be  about  half  an  inch,  or  about  one  twenty-fifth  part  of  the  whole. 
The  bones  of  the  male  skull  are  also  generally  more  firmly  ossified 
at  the  time  of  birth.    Hence  arises  greater  protraction  of  labour 

in  the  case  of  males,  more 
frequent  necessity  for  arti- 
ficial aid,  and  greater  mor- 
tality both  to  mothers  and 
children.  Thus,  out  of 
more  than  47,000  deli- 
veries in  the  Guy's  Hos- 
pital Lying  in  Charity, 
the  number  of  children 
stillborn  was,  including 
all  presentations,  among 
males  42-8  per  1,000, 
among  females  3 5  "6  per 
1,000  ;  while,  in  vertex 
presentations  at  fidl  term, 
the  numbers  were,  among  males  26 '9  per  1,000,  among  females 
21-5  per  1,000  stillborn.  A  greater  number  of  male  children  than 
females  also  die  shortly  after  birth.  The  size  of  the  child's  head, 
like  its  total  bulk,  increases  with  the  age  and  repeated  pregnancies 

of  the  mother,  in  the  mode 
which  has  been  already 
mentioned  (see  p.  80). 

The  influence  of  race 
is  a  still  more  important 
one  than  that  of  sex.  The 
increase  of  size  in  the 
brain  which  goes  with 
civilization  and  intellec- 
tual development  involves 
greater  pain,  difficulty, 
and  risk  in  parturition, 
for  it  requires  a  corres- 
ponding increase  of  size 
n  the  skull,  and,  although  the  pelvis  undergoes  some  corresponding 
enlargement,  yet  this  does  not  fully  keep  up  with  that  of  the  head. 
In  savage  races  not  only  is  the  head  smaller  on  the  whole,  but  there 
is  relatively  less  development  of  the  anterior  cerebral  lol.es,  and  the 
forehead  is,  therefore,  flatter.  The  subocci  pi  to-frontal  diameter  (3-4, 
Figs  52  53),  therefore,  and  also  a  diameter  passing  through  the  promi- 


Fig.  53.— Skull  of  a  Negro  foetus. 
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nence  of  the  forehead  parallel  to  the  suboccipito-bregmatic,  are  much 
smaller.  Labour  is,  therefore,  facilitated  in  corresponding  degree, 
since  this  latter  diameter,  in  the  living  child,  has  to  be  taken  in  con- 
junction with  a  portion  of  the  back  of  the  neck,  when  the  head  is  enter- 
ing the  pelvis  with  the  head  well  flexed,  and  thus  becomes  the  largest 
of  all  the  diameters  of  the  foetus  which  ever  is  coincident  with  the 
greatest  diameters  of  the  pelvic  brim  or  outlet.  In  explaining 
the  facility  of  parturition  in  savage  women,  it  is  necessary  also  to 
take  into  account  the  greater  sensibility  to  pain  induced  by  the 
mode  of  life  of  the  civilized  and  highly  cultivated  woman,  although 
the  difference  in  the  size  of  the  fcetal  head  appears  to  be  the  most 
important  element.  Even  in  the  same  race,  the  size  of  the  head  is 
greater  in  the  educated  classes  than  in  the  uneducated,  and  greater 
also  among  inhabitants  of  towns  than  in  agricultural  districts. 
Comparing  civilized  races  with  each  other,  difficult  labours  are 
perceptibly  more  numerous  in  a  race  like  the  Teutonic,  in  which  the 
type  of  head  is  short  and  round,  or  brachycephalic,  than  in  one  like 
the  Celtic,  Scandinavian,  or  Norman,  in  which  it  is  more  frequently 
long  or  dolicho-cephalic.  Some  savage  races,  like  the  Caribs,  and 
the  Macrocephali,  a  Scythian  race  mentioned  by  Hippocrates,  have 
been  accustomed  to  flatten  the  foreheads  of  the  children  by  pressure 
in  early  infancy,  and  it  has  been  supposed  that  a  hereditary  tendency 
to  such  a  form  of  head  has  eventually  been  acquired  in  such  cases. 

Articulation  of  the  Foetal  Head. — The  articulation  of  the 
head  with  the  spinal  column,  allowing  movements  of  flexion  and 
extension,  is  situated  nearer  to  the  occiput  than  to  the  forehead,  in 
the  proportion  of  about  one  to  two.  The  head,  balanced  upon  its 
condyles,  may  hence  be  regarded  as  a  lever,  the  anterior  arm  of 
which  is  longer  than  the  posterior  (see  Fig.  80).  The  importance 
of  this  circumstance,  in  securing  flexion  of  the  head,  will  be  seen 
hereafter.  Movements  of  rotation  take  place  between  the  atlas  and 
axis,  and  the  head  can  generally  be  rotated  upon  the  body  through 
as  much  as  a  quarter  of  a  circle  without  injury  to  the  spinal  cord. 


CHAPTER  VII. 


THE   ATTITUDE,  PRESENTATION,  AND   POSITION   OF  THE 
FCETUS  IN  TJTERO. 

By  the  attitude  of  the  foetus  is  meant  the  relation  which  the 
different  parts  of  its  body  have  to  each  other.  By  the  presentation  is 

meant  the  part  of  its 
body  which  occupies 
the  lower  segment  of 
the  uterus,  lying  over 
the  internal  os  uteri  ; 
this  is  determined  by 
the  relation  which 
the  long  axis  of  the 
fcetus  has  to  that  of 
the  uterus.  By  the 
position  is  meant  the 
relation  which  any 
part  of  the  foetus  (e.g. 
the  back)  has  to  the 
front,  back,  and  sides 
of  the  uterine  walls. 
Thus  the  back  may 
be  inclined  backward 
or  forward,  to  the 
right  or  to  the  left. 
Hence  for  each  pre- 
sentation of  the  fetus 
there  are  varying 
Fig.  54—  Attitude  of  the  mature  fcotus  in  utero.  positions,    and   it  is 

usual  to  divide  these 

into  four,  with  reference  to  two  axes  or  straight  lines  intersecting 
the  longitudinal  axis  of  the  uterus  at  right  angles  to  that  axis  and 
to  each  other,  and  thus  dividing  the  uterus,  or  the  pelvic  brim,  into 
four  compartments.     The   corresponding  positions  are  called  the 
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first,  second,  third,  and  fourth,  and  will  be  described  hereafter  in 
reference  to  each  presentation. 

Attitude. — The  usual  attitude  of  the  fcetus  is  as  follows  (Fig. 
54,  p.  92,  Fig.  56,  p.  95)  : — The  back  is  arched,  so  as  to  form  a  con- 
vexity backward.  The  head  is  bent  upon  the  sternum.  The  forearms 
are  crossed,  or  close  to  each  other  in  front  of  the  chest.  The  thighs 
and  legs  are  flexed,  so  that  the  knees  are  near  the  elbows  and  the  heels 
near  the  breech  or  buttocks,  the  dorsum  of  the  foot  being  drawn 
up  toward  the  leg,  and  the  sole  turned  somewhat  inward.  The  legs 
are  generally  crossed.  The  umbilical  cord  generally  lies  in  the 
space  between  the  arms  and  legs.  This  attitude  exists  more  or  less 
from  the  early  part  of  pregnancy,  but  in  the  earlier  months,  when 
the  liquor  amnii  is  relatively  in  greater  quantity,  the  limbs  have 
greater  freedom  of  movement,  and  are  not  so  close  to  the  body  (Fig. 
60,  p.  97).  The  attitude  is  due  to  the  tonic  action  of  the  flexor 
muscles,  which,  as  being  the  stronger,  predominate  over  the  ex- 
tensors. A  tendency  toward  a  similar  position  of  the  limbs  is  seen 
in  the  infant  even  after  birth.  At  the  very  earliest  stage  of 
pregnancy  the  embryo  hangs  by  the  umbilical  cord,  not  touching 
the  walls  of  the  ovum,  with  its  back  downward,  and  its  cephalic 
extremity  somewhat  lower  than  the  other. 

Presentation — With  regard  to  its  presentation  the  fcetus  in 
the  great  majority  of  cases  lies  with  its  head  downward,  that  being 
the  position  in  which  its  shape  is  most  conveniently  adapted  to  the  Ml 
shape  of  the  uterine  cavity,  which  is  most  spacious  at  the  fundus  (see 
Fig.  55,  p.  94).  At  the  end  of  pregnancy  the  proportion  of  cephalic 
presentations  is  as  much  as  96  per  cent.  In  the  Guy's  Hospital 
Lying-iti  Charity,  out  of  23,800  children,  it  was  96-9  per  cent. 
It  was  for  a  long  time  believed  that  up  to  about  the  seventh  month  ' 
of  pregnancy  the  fcetus  lay  with  its  head  uppermost,  and  that  then 
by  an  active  movement  of  its  own,  which  was  called  the  culbiUg,  it  | 
suddenly  reversed  its  position.  It  is  now  established  that  the  head  1 
is  generally  lower  than  the  breech,  even  from  the  commencement  of 
pregnancy.  In  the  earlier  months  frequent  changes  of  position 
take  place  through  the  fcetal  movements,  and  even  up  to  the  later 
months  the  proportion  of  head  presentations  is  not  so  great  as  at 
full  term.  Thus,  according  to  Churchill,  at  the  seventh  month  the 
proportion  of  head  presentations  is,  among  living  children,  only  83 
per  cent.,  and  among  dead  children  only  53  per  cent.  Dubois  gives 
83  per  cent,  as  the  proportion  of  head  presentations  for  living 
children,  and  only  45  per  cent,  for  dead  children,  born  during  the 
seventh  month.  Collins,  in  about  16,000  deliveries,  found  the 
proportion  of  head  presentations  among  living  children  98-3  per 
cent.,  among  children  born  .in  a  putrid  state,  upwards  of  500  in 
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number,  only  80  per  cent.  These  figures  show  also  that  the  pro- 
I  portion  of  head  presentations  is  much  less  among  dead  children 
1  than  among  living  at  the  same  period  of  pregnancy. 

_Changes  from  other  presentations  into  head  presentations  are. 
more  frequent  than  the  converse,  and  a  transverse  or  oblique  is  more 

frequently  changed  than  a  breech 
presentation.  Although  changes 
from  the  head  into  a  breech  or 
transverse  presentation  are  rela- 
tively more  rare,  yet  they  do  not 
unfrequently  occur,  and  a  foetus 
has  been  observed  to  change  its 
position  from  head  to  breech  and 
vice  versd  as  many  as  six  times 
within  a  few  days.  The  chief 
causes  of  such  changes  are  strong 
movements  of  the  foetus  occurring 
in  conjunction  with  a  changed 
posture  of  the  mother.  Valenta, 
from  repeated  observations  made 
on  nearly  1000  pregnant  women, 
found  that  changes  of  presenta- 
tion occurred  in  42*4  per  cent, 
in  the  later  months  of  preg- 
nancy.* The  presentation  be- 
comes progressively  more  stable 
as  the  end  of  pregnancy  ap- 
Fig.  55.-Outline  of  the  ovoid  uterus.       peaches,  more  especially  in  pri- 

miparse,  in  whom  the  head  rests 
lower  in  the  pelvis,  while  the 
firmer  abdominal  walls  prevent  so  much  swaying  over  of  the  fundus 
uteri  as  the  position  of  the  body  is  changed.  Schrceder,  however, 
from  observation  on  214  primiparDe  (including  4  cases  of  contracted 
pelvis)  during  the  last  three  weeks  of  pregnancy,  found  that  changes 
of  presentation  took  place  in  36*4  per  cent.  The  instability  of  the 
presentation  is  much  greater  when  any  deformity  of  tlie  mother 
"exists,  especially  when  there  is  a  contracted  pelvis,  which  keeps  the 
foetal  head  entirely  above  the  brim. 

Causation,  of  Head  Presentation.— There  are  three  chief  causes  to 
X  which  the  preponderating  frequency  of  head  presentation  is  to  be 
I    attributed  :  1st,  the  effect  of  gravity  ;  2nd,  the  adaptation  of  the 
1    shape  of  the  fcetus  to  that  of  the  uterine  cavity  ;  and  3rd,  the 
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effect  of  foetal  movements  excited  by  pressure  when  the  two  shapes 
do  not  correspond.  Some  controversy  has  taken  place  as  to  which 
of  these  is  the  true  cause,  but  the  more  correct  view  is  to  regard 
them  all  as  having  an  influence.  As  the  foetus  is  immersed  in  fluid 
not  much  lighter  than  itself,  the  effect  of  gravity  Avill  depend,  not 
upon  the  position  of  its  centre  of  gravity  when  in  air,  but  upon  the 
relative  specific  gravity  of  its  different  parts.  Dr.  Matthews  Duncan 
has  shown  that  the  specific  gravity  of  the  foetal  head  is  greater  than 


Fig.  56—  Ovoid  form  of  foetus  at  Fig.  57.— Adaptation  of  foetus  to 

full  term.  uterus. 


that  of  the  decapitated  trunk.      Accordingly  when  the  foetus  is  | 
immersed  in  saline  fluid  of  about  the  same  specific  gravity  as  itself, 
it  lies  in  an  oblique  position,  its  head  lower  than  the  breech,  and  j 
the  right  side  lowest  owing  to  the  weight  of  the  liver.     If  allowed 
to  sink,  the  right  shoulder  generally  touches  the  bottom  first,  j 
Within  the  uterus  the  fcetus  is  not  suspended  by  the  umbilical 
cord,  except  at  the  very  earliest  stage  of  pregnancy,  but  rests  on 
the  inclined  plane  formed  by  the  uterine  wall.   When  the  woman  is 
standing  upright  it  rests  on  the  anterior  uterine  wall,  inclined  to 
the  horizon  at  an  angle  of  about  35°,  the  normal  pelvic  inclination 
being  somewhat,  diminished  during  pregnancy  in  order  to  preserve 
the  balance  of  the  body.    Under  these  circumstances  the  usual 
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position  of  the  foetus  is  almost  exactly  that  which  it  assumes  when 
immersed  in  saline  fluid.  Again  when  the  woman  is  lying  flat 
on  her  back,  the  foetus  rests  on  the  posterior  uterine  wall,  inclined 
at  an  angle  of  about  55°  to  the  horizon.  In  this  position  also 
gravity  favours  head  presentation,  but  tends  to  rotate  the  back  of 
the  foetus  towards  the  mother's  back.  In  the  reclining  position, 
when  the  shoulders  are  raised,  the  axis  of  the  uterus  is  nearly  ver- 
tical, and  the  extra  specific  gravity  of  the  head  tends  still  further 
to  keep  it  over  the  os.  When,  however,  the  woman  lies  on  her  side, 

the  fundus  uteri  drops  over  by 
its  own  weight,  and  then  gravity 
tends  to  displace  the  head  from 
the  os.  The  gravitation  theory 
accounts  for  head  presentations 
being  less  usual  with  dead 
children,  for  Dr.  Duncan  has 
found  that  when  the  child  has 
died  in  utero  before  labour,  the 
specific  gravity  of  the  head  is 
less  than  in  the  case  of  a  living 
child,  and  the  foetus  often  floats 
with  the  head  highest  in  a  saline 
fluid  of  its  own  specific  gravity. 

Again,  it  is  found  that  in. 
cases  of  hydrocephalus  the.  occur- 
rence of  presentations  other  than 
that  of  the  head  is  about  nine 
times  as  frequent  as  it  is  with 
healthy  children.  This  is  ex- 
plained in  a  measure  by  the  fact 
that  the  specific  gravity  of  the 
hydrocephalic  head  is  probably 
less  than  that  of  the  healthy  head 
notwithstanding  the  increase  of 
its  total  weight.  In  this  case,  however,  the  question  of  adaptation 
of  shape  comes  also  into  play;  the  enlarged  head  does  not  so  readily 
fit  into  the  lower  segment  of  the  uterus  ;  and  when  the  enlargement 
is  very  great,  the  shape  of  the  foetus  may  be  best  adapted  to  that  of 
the  uterus  when  the  head  is  uppermost  (see  Fig.  58).  The  chief 
reason  for  thinking  that  the  effect  of  gravity  is  not  sufficient  by 
itself  to  account  for  all  the  circumstances  is  found  m  the  fact  that 
the  head  presents  more  frequently  than  other  parts,  even  when 
women  are  constantly  lying  in  bed,  and  as  frequently  on  the  side  as 
on  the  back. 


Fig.  58.— Adaptation  of  hydrocephalic 
foetus. 
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In  the  later  months  of  pregnancy  the  shape  of  the  uterine 
cavity  is  definitely  pyriform,  with  the  broad  end  uppermost  (see  Fig. 
49,  p.  88),  and  this  is  especially  the  case  when  its  walls  become  rigid 
under  the  influence  of  the  occasional  muscular  contractions  which  are 
constantly  taking  place  throughout  pregnancy.  The  shape  of  the 
icetus  in  its  usual  attitude  is  also  pyriform,  and  corresponds  to  that 


Rg'  M-Affi^£^*te™8i»  ^.BO-IVBtusiauteroatflfthmonth. 

of  the  uterus  when  the  head  is  downwards.  When  the  long  axis 
ol  the  chdd  is  transverse  or  oblique,  the  pressure  of  the  contracting 
uterine  wall  tends  to  press  the  projecting  poles  towards  the  central 
axis  ol  the  uterus,  and  so  convert  the  presentation  into  a  head  or 
breech  At  the  same  time  the  pressure  thus  exerted  upon  the  fcetus 
is  likely  to  excite  reflex  movements,  which  assist  in  changing  the 
position.  In  breech  presentations  (Fig.  59),  the  fcetus  is  not  so 
well  adapted  to  the  uterine  cavity  as  in  cephalic,  the  lower  segment 
ol  the  body  of  the  uterus  being  unduly  distended.  It  is  not  likely 
that  the  uterine  contractions  would  by  themselves  change  such  a 
Potation,  but  the  fcetus  is  not  so  stably  held  in  position  by  the 
uterine  walls  as  when  the  head  is  downwards,  and  it  is  probable 

notl^T^  PTSUre  °n  the  le«s  may  excite  more  lively 

prele  u  H  the  cl™  of  »  ^ge  of 

presentation.    All  changes  occur  more  easily  when  the  liquor 
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amnii  is  relatively  abundant,  and  after  the  rupture  of  tlie  mem- 
branes it  is  rare  for  a  change  of  presentation  to  occur.  That  such 
a  thing  is  a  possibility,  however,  is  shown  by  the  occurrence 
of  the  so-called  spontaneous  version  in  some  cases  of  shoulder 
presentation. 

When  the  child  is  dead  the  effect  of  reflex  movements  is  lost,  and 
the  long  axis  of  the  child  has  no  longer  the  same  tonicity.  These 
influences  must  be  added  to  that  of  the  changed  specific  gravity  of 
the  head  in  accounting  for  the  frequency  of  abnormal  presentations 
with  dead  children.  In  the  earlier  months  of  pregnancy  the  uterine 
cavity  is  more  spherical,  and  the  relative  abundance  of  liquor  amnii 
allows  the  foetus  to  lie  in  it  in  almost  any  position  (see  Fig.  60, 
p.  97).  An  abnormal  presentation  is  also  more  easily  produced  by 
the  gush  of  liquor  amnii  on  rupture  of  the  membranes. 
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CHAPTER  VIII. 

CHANGES  IN  THE  MATERNAL  ORGANISM  CONSEQUENT 
UPON  PREGNANCY. 

Changes  in  the  Uterus. — From  the  commencement  of  preg- 
nancy jmincreased  nutritive  energy  is  imparted  to  the  sexual  appa- 
ratus, including  the  breasts,  and  to  surrounding  parts,  but  more 
especially,  and  in  enormous  degree,  to  the  body  of  the  uterus, 
which  serves  as  a  receptacle  for  the  ovum.  The  nulliparous  uterus 
weighs  about  an  ounce,  that  of  the  woman  who  has  borne  children 
about  an  ounce  and  a  half  ;  at  the  full  term  of  pregnancy  it  weighs 
twenty-eight  ounces  or  more,  not  including  the  blood  contained 
in  its  walls,  while  the  foetus  is  still  in  its  cavity.  The  length  of 
the  uterine  body  is  increased  from  about  ll  inches  to  about  12 
inches,  its  width  from  l£  inches  to  about  9  inches.  The  cavity, 
which  in  the  nulliparous  uterus  is  almost  flattened,  and  has  cubical 
capacity  only  sufficient  to  contain  a  few  drops  of  mucus,  is  in- 
creased at  its  full  development  to  five  hundred  or  more  cubic  inches. 
The  following  table  gives  the  average  dimensions  at  different  months 
according  to  Farre  and  Tanner  : — * 

Length.  "Width.  Depth. 

End  of  3rd  month  4^ —  543 

4th  5|—  6  5  4 

5th  6  —  7  5£  5 

6th  8  —  9  61  6 

7th  10  —11  7*  61 

8th  11  _12  8"  7 

9th  12  —14  91  8—9 

Tins  growth  affects  all  the  elements  of  the  uterus— the  mucous 
membrane,  the  muscular  walls,  the  peritoneal  covering,  the  arteries, 
veins,  nerves,  and  lymphatics.  The  growth  of  the  mucous  mem- 
brane by  which  the  decidua  is  formed  has  already  been  described. 
Ihe  increase  of  the  area  of  the  muscular  wall  is  in  great  measure 

p.*&l'5Cy0lOPttdin  °f  AnatHm>'  and  Physiology,"  article,  "  Uterus  and  its  Appendages," 
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due  to  growth  rather  than  distension  by  the  ovum  within  the  first 
three  months  of  pregnancy,  for,  at  this  time,  the  uterine  cavity  is 
not  completely  rilled  by  the  ovum,  and  an  almost  corresponding 
growth  of  the  uterus  takes  place  in  that  early  part  of  pregnancy  in 
cases  of  extra-uterine  fcetation,  when  the  ovum  is  not  inside  the 

uterine  cavity.  In  the  later 
months  distension  has  more 
influence, 


and 

wall  no  longer 


Fig.  61.-1,2,  Embryonic  nucleated  muscular 

fibre  cells  of  the  unimpregnated  uterus. 
3  4  5,  Muscular  fibre  cells  of  the  gravid  uterus 
'  '  in  different  stages  of  development. 

shown  at  1,  2,  in  Fig.  61,  and  the 
large  fibres  at  3,  4,  5.    The  length 


the  muscular 
increases  in 
thickness,  but  becomes  some- 
what thinner  than  before. 
Its  thickness  at  full  term 
varies  much  in  different  cases, 
and  thus  accounts  for  great 
varieties  in  the  expulsive 
power  of  the  uterus.  It 
generally  varies  from  to  f 
inch,  except  over  the  placental 
site,  where  it  is  greater. 

A  marked  change  in  the 
tissue  of  the  muscular  wall 
takes  place  by  the  develop- 
ment of  enormous  involun- 
tary muscular  fibres,  often  as 
much  as  ten  times  the  length 
and  five  times  the  thickness 
of  those  seen  in  the  uniui- 
pregnated  uterus.   These  may 
arise  in  part  by  the  growth 
of    the    original  muscular 
fibres,  but  partly  also  by  the 
development  of  the  embryonic 
nucleated  muscular  fibre-cells, 
having  a  length  not  much 
greater  than  their  thickness, 
which  exist  in  the  unimpreg- 
nated    uterus.     These  are 
process  of  development  of  the 
of  the  developed  fibres  is  as 


much  as  7V  or  5V  inch-  The  intermediate  cellular  tissue  is  deve- 
loped with  the  muscular  fibres. 

The  distribution  of  muscular  fibres  in  the  unimpregnated  uterus  is 
confused,  so  that  no  definite  layers  or  arrangement  can  easily  be  made 
out    .it  the  fnJ^^r-Lmn"^^-?llscularlayerS  aredescrxbed' 
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but  these  are  not  so  definite  or  so  easily  separable  as  the  circular  ^v*.****'^ 

and  longitudinal  layers  forming  the  walls  of  other  hollow  viscera,  '  ^H8^4  " 

as  the  intestines.     The  external  layer  is  thin,  and  consists  mainly 

of  longitudinal  and  transverse  bands,  the  longitudinal  arranged  on 

the  back  and  front  of  the  uterus,  the  transverse  spreading  towards 

the  sides  and  extending  over  the  broad  ligaments,  while  towards 

the  lower  part  of  the  uterus  they  surround  that  organ  (Fig.  62). 

The  nrMdle_lay_ei  is  the  thickest  and  strongest,  especially  towards 

the  fundus  of  the  uterus.    It  consists  of  fibres  which  interlace  in 


Fig.  62.— External  layer  of  muscular 
fibres  of  gravid  uterus. 


Fig.  63.— Internal  layer  of  muscular 
fibres  of  gravid  uterus. 


various  directions  and  surround  the  uterine  arteries.  They  must 
therefore,  diminish  the  calibre  of  the  arteries  by  their  contraction  '; 
and  when  the  emptying  of  the  uterus  allows  a  more  complete  re- 
traction of  the  fibres  and  shrinking  of  the  uterine  wall,  they  close 
the  canals  of  the  vessels  entirely,  and  so  prevent  hrainorrhao-e  after 
the  separation  of  the  placenta.  The  internal  layer  is  compara- 
tively thm.  The  fibres  are  arranged  circularly  round  the  axis  of 
the  uterus  at  its  centre  and  lower  part,  but  at  the  upper  part  cir- 
cularly round  the  orifices  of  the  Fallopian  tubes.  Hence  this  coat 
in  the  upper  part  of  the  body  of  the  uterus  may  be  regarded  as  the 
analogue  of  the  circular  muscles  surrounding  the  two  horns  of 
u.e  uterus  in  those  animals  which  possess  a  uterus  bicornis. 
According  to  William  Hunter,  even  the  internal  coat  loses  its  regu-  , 
anty  at  the  placental  site,  and  the  fibres  are  there  interlace,! 
regularly  around  the  vessels,  the  effect  of  which  arrangement  in 
tuearreatof  haemorrhage  is  obvious.    A  strong  circular  ban,  I  of 
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S.kLMje.\l^ ,  fibres  surrounds  the  internal  os  uteri,  and  forms  a  true  sphincter  to 
"  fH  -  the  uterine  cavity,  being  much  stronger  and  more  ready  to  contract 
than  any  other  part  of  the  circular  fibres.  This  sphincter  muscle  is 
more  manifest  clinically  than  it  is  on  dissection.  In  the  unimpreg- 
nated  uterus  it  often  leaves  its  impression  as  a  tight  constriction 
round  a  laminaria  tent  used  for  dilatation  :  throughout  pregnancy, 
according  to  the  modern  doctrine,  it  holds  its  ground,  and  remains 
closed  for  the  most  part,  though  it  may  dilate  enough  to  admit  the 
tip  of  the  finger  in  the  last  month  or  two.  Even  in  labour  it  may 
show  undue  spasmodic  rigidity,  when  it  ought  to  relax.  After 
delivery  it  is  the  first  part  to  close,  while  the  cervix  still  remains 
quite  thin  and  flaccid,  and  may  enclose  thereby  a  retained  placenta. 

Uterine  Vessels. — The  main  arteries  supplying  the  uterus 
become  greatly  enlarged,  and  so  also  do  those  in  the  uterine  walls, 
especially  at  the  placental  site.  The  coats  of  the  arteries  are  hyper- 
trophied  and  thickened,  and  a  considerable  remnant  of  such  thickening 
appears  to  remain  even  after  involution,  and  to  furnish  a  character 
distinguishing  the  parous  from  the  nulliparous  uterus.  The  arteries 
ramifying  in  the  uterine  walls  anastomose  freely  with  each  other. 
As  they  penetrate  deeper  into  the  walls  and  approach  the  internal 
surface,  they  take  a  spiral  or  corkscrew  like  course.  This  is  espe- 
cially marked  in  the  arteries  which  convey  blood  into  the  placenta, 
and  it  has  the  effect  of  facilitating  the  closure  of  the  canals  by  the 
contraction  of  the  uterine  muscular  fibres.  (See  Fig.  41,  p.  66.) 
The  veins  are  still  more  enlarged,  and  become  dilated  into  a  system 
of  sinuses  communicating  with  each  other,  chiefly  toward  the  internal 
surface  of  the  uterus,  and  more  especially  under  the  placental  site. 
(Fig.  42,  p.  68  ;  43,  p.  69).  Some  of  these  may  be  large  enough  to 
admit  the  tip  of  the  finger.  The  veins  have  no  valves,  and  their  walls 
are  not  separable  from  the  uterine  tissue.  Their  course  is  generally 
parallel  to  the  surface,  and  is  occasionally  bent  back  suddenly  upon 
itself,  producing  what  has  been  called  a  "  falciform  valve.''  This 
arrangement  allows  the  vessel  to  be  closed  by  uterine  c~o"Klraction. 
In  the  absence  of  uterine  contraction,  it  is  obvious  that  haemorrhage 
may  take  place  from  the  veins  as  weU  as  from  the  arteries,  to  very 
considerable  amount. 

Uterine  Lymphatics  and  Nerves.— The  abundant  lym- 
phatics of  the  uterus  form  plexuses  of  lymph  spaces,  more  especially 
around  the  glands  and  vessels  of  the  mucous  membrane,  and  beneath 
the  serous  covering  of  the  organ.  This  lymphatic  system  under- 
goes -reat  enlargement  in  pregnancy,  and  doubtless  fulfils  an  impor- 
tant function  both  in  the  tissue  changes  attendant  upon  the  rapid 
-n-owth  of  the  uterus,  and  still  more  in  its  rapid  involution  after 
delivery     The  great  development  of  lymphatics  also  accounts  for 
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the^  jnoneness  to  absorption  of  septic  matter  which  exists  after 
delivery.*  A  great  controversy  formerly  took  place  as  to  whether 
or  not  the  nerves  of  the  uterus  grew  during  pregnancy.  It  is  now 
established  that,  as  might  be  expected,  growth  does  take  place  in  the 
nerves,  including  the  so-called  "  ganglion  cervicale  uteri,"  to  fit  the 
uterus  for  the  process  of  labour,  in  which  both  reflex 'action,  and 
periodic  centric  discharge  of  nervous  energy  play  important  parts. 
Even  during  pregnancy,  the  irritability  of  the  uterus  is  considerably 
increased.  Uterine  contractions,  generally  painless,  are  readily 
excited  by  stimulus,  and  such  contractions  take  place  at  intervals 
even  without  any  stimulus.  The  contractions  are  of  service  in  pro- 
moting the  circulation  through  the  uterine  walls  by  emptying  from 
time  to  time  the  large  venous  sinuses.  Their  importance  as  regards 
the  diagnosis  of  pregnancy  will  be  further  explained  hereafter. 

Size  of  the  Uterus  in  the  successive  months  of  Preg- 
nancy.—  In  the  first  three  months  the  body  of  the  uterus  grows 
more  in  its  breadth  and  depth  than  in  its  length.  Hence  the 
pyriform  shape  of  the  organ,  though  maintained  to  some  extent 
throughout  the  first  three  months,  is  gradually  lost.  By  the  end  of 
the  third  month  the  whole  uterus  has  become  more  globular,  the 
growth  of  the  cervix  being  trifling  compared  with  that  of  the  body, 
and  it  retains  this  globular  or  egg-shaped  form  up  to  the  sixth 
month  (see  Fig.  60,  p.  97).  From  the  sixth  month  onwards,  the 
foetus  in  its  usual  attitude  begins  to  be  accommodated  to  the  shape 
of  the  uterus,  instead  of  floating  in  any  position,  and  to  correspond 
with  this  necessity,  the  growth  of  the  long  diameter  of  the  uterus 
again  predominates,  and  the  organ  again  acquires  a  pear-shaped  form, 
the  lower  segment  generally  containing  the  foetal  head.  In  abnormal 
presentations  of  the  foetus  and  deformities  of  the  spine  or  pelvis,  the 
shape  of  the  uterus  may  be  considerably  modified.  In  the  first 
three  or  four  months,  the  weight  of  the  fundus  causes  an  increase  of 
the  normal  slight  anteflexion  of  the  unimpregnated  uterus.  About 
the  fourth  month  the  uterus  usually  first  comes  into  contact  with 
the  abdominal  walls,  and  is  readily  detected  on  external  exami- 
nation of  the  abdomen,  although  its  increased  size  may  be  detected 
on  bimanual  examination  at  a  very  early  stage.  Soon  after  the  end 
of  the  fifth  month,  its  upper  limit  reaches  the  level  of  the  umbili- 
cus, at  the  seventh  month  it  is  halfway  between  the  umbilicus  and 

tS  iK  iS  ™aintained  by  Dr-  Hoggan  (Obstet.  Trans.  XXIH.)  that  the  usual  account  of 
tne  lymphatics  of  the  uterus  is  erroneous,  that  there  are  no  true  subserous  lymphatics, 
and  that  the  method  of  injection,  by  which  such  a  system  is  supposed  to  be  demon- 
trated,  is  fallacious.  He  describes  only  a  deep  and  superficial  layer  of  lymphatics  in 
the  mucous  membrane,  and  muscular  lymphatics,  which  occasionally  appear  under  the 
serous  surface. 
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the  edges  of  the  ribs,  in  the  early  part  of  the  ninth  month  it  reaches 
the  epigastrium  and  is  close  to  the  edge  of  the  ribs.  During  the  last 
two  weeks  its  upper  limit  becomes  somewhat  lower  when  the  woman 
is  standing  upright,  the  whole  uterus  sinking  deeper  into  the  pelvis. 

Owing  to  the  pelvic  inclination,  the  pregnant  nterus  in  the  later 
months,  when  the  woman  is  standing  upright,  rests  upon  the 
anterior  abdominal  wall  as  an  inclined  plane,  and  the  abdominal 
wall  supports  a  greater  share  of  its  weight  than  the  pelvis.  The 
uterus  being  flaccid  in  the  absence  of  contractions,  its  shape  is  affected 
by  gravity,  and  thus,  both  in  the  upright  and  dorsal  positions,  espe- 
cially in  the  latter,  it  becomes  spread  out  laterally,  and  its  antero-  • 
posterior  diameter  is  diminished.  The  intestines  lie  chiefly  behind 
and  above  the  uterus,  but,  in  the  dorsal  position,  they  come  further 
down  in  front  over  its  upper  margin.  The  axis  of  the  uterus  is 
rarely  central,  and,  as  in  the  unimpregnated  state,  it  is  more  fie- 
quently  inclined  toward  the  right  side.  This  inclination  appears  to 
depend  partly  upon  congenital  tendency,  partly  iqjon  the  presence 
of  the  rectum  and  sigmoid  flexure  toward  the  left  side,  and  partly 
upon  gravity,  since  most  persons,  on  account  of  the  weight  of  the 
liver,  prefer  to  lie  more  frequently  on  the  right  side.  The  projec- 
tion of  the  vertebral  column  in  the  middle  line  increases  the  ten- 
dency of  the  pregnant  uterus  to  fall  to  one  side  or  other  in  the 
dorsal  position.  In  addition  to  the  inclination,  there  is  usually  also 
a  slight  rotation  of  the  uterus  towards  the  right,  so  that  its  anterior 
surface  looks  not  directly  forward  but  somewhat  to  the  right. 

Changes  in  the  Cervix  Uteri. — It  was  formerly  believed 
that,  during  the  latter  months  of  pregnancy,  the  cervix  uteri  was 
gradually  spread  out  from  above  downward,  and  thus  formed  the 
lower  segment  of  the  pear-shaped  uterine  cavity.  It  is  now  esta- 
blished that  such  spreading  out  is  really  a  part  of  the  process  of 
X  labour,  and  that,  in  the  great  majority  of  cases,  it  does  not  take  place 
until  either  a  few  days  before  active  labour,  when  it  may  be  effected 
by  painless  uterine  contractions,  or,  more  frequently,  until  the  com- 
mencement of  definite  labour  pains.  In  very  exceptional  cases, 
however,  generally  those  of  primiparse,  the  cervix  may  be  expanded, 
so  that  the  bag  of  membranes  rests  upon  the  external  os,  for  some 
weeks  before  actual  labour.  Much  more  frequently,  especially  in 
multipara?,  there  is  partial  dilatation  of  the  internal  os  in  the  last 
month  or  so  of  pregnancy,  sufficient  to  let  the  finger  pass  through 
and  feel  the  foetus  presenting,  but  in  these  cases  the  cervix  still 
remains  a  separate  cavity,  unoccupied  by  the  bag  of  membranes.* 

*  Eecently  the  old  doctrine,  somewhat  modified,  has  been  revived  by  Band!, 
supported  by  some  other  observers,  and  the  subject  has  given  rise  to  some  controversy. 
Bandl  has  detected  characters  of  cervical  mucous  membrane  above  the  limit  of  the 
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Softening. — From  the  commencement  of  pregnancy,  a  softening 
begins  in  the  texture  of  the  cervix,  owing  to  congestion  and  the 

apparent  internal  os,  which  closes  the  cervical  canal  above  toward  the  end  of  pregnancy. 
He  believes  that  in  the  later  months  the  upper  part  of  the  cervical  canal  becomes  enor- 
mously dilated,  so  that  the  true  internal  os  lies  at  a  point  above  the  symphysis  pubis. 

There  is  some  difficulty  in  deciding  whether  the  internal  os  should  be  defined  as 
the  point  where  the  mucous  membrane  changes  its  character,  the  determination  of 
which  is  often  uncertain  in  pregnancy,  or  as  that  where  the  strongest  ring  of  sphincter 
muscle  is  situated.  The  latter  definition  appears  preferable,  since  it  is  the  only  one 
applicable  to  the  infantile  uterus,  in  which  the  arbor  vitse  of  the  cervical  mucous 
membrane  extends  some  way  into  the  body  of  the  uterus.  Adopting  this  definition, 
the  evidence  greatly  preponderates  that,  setting  aside  the  very  exceptional  cases  of 
primiparEe  noted  above,  the  upper  limit  of  the  cervical  canal  in  the  later  months  of 
pregnancy  is  the  true  clinieal  internal  os,  possessing  its  powerful  ring  of  sphincter 
muscle,  although  it  may  be  true  that  the  characters  of  cervical  mucous  membrane  may 
sometimes  extend  higher  up,  or  that  the  lower  margin  of  decidua  may  have  lost  its 
characteristic  appearance.  This  appears  to  be  especially  demonstrated  by  the  case  of 
placenta  prtevia.  For,  if  an  examination  be  made  at  the  first  onset  of  hemorrhage,  it 
may  often  be  observed  that  the  upper  orifice  of  the  cervical  canal  is  as  yet  but  slightly 
dilated,  and  that  the  placenta  is,  in  some  places,  attached  to  the  lower  portion  of  the 
uterine  body  up  to  the  very  edge  of  the  orifice.  Specimens  have  also  been  described, 
notably  by  Matthews  Duncan,  Angus  Macdonald,  and  Midler,  in  which,  at  the  end  of 
pregnancy,  the  membranes  were  found  attached  down  to  the  very  edge  of  the  same 
orifice,  at  which  orifice  also  the  cervical  mucous  membrane  appeared  to  begin.  On  the 
other  hand,  in  a  specimen  of  a  uterus  of  a  primipara  at  the  seventh  month  of 
pregnancy,  described  by  Marchand,  there  appears  to  be  a  slight  expansion  of  the  upper 
part  of  the  cervix,  but  the  microscopic  examination  of  this  part  was  not  satisfactory. 
(Hart's  Atlas  of  Female  Pelvic  Anatomy;  Plate  XXXIV.,  Fig.  4.)  It  has  been 
suggested  that  in  primiparce  the  upper  portion  of  the  cervical  canal  may  become 
slightly  opened  up  in  pregnancy,  but  that,  in  multipart,  this  portion  has  become 
functionally  uterine,  and  developes  a  decidual  membrane  from  the  first. 

The  following  use  of  terms  should  be  understood  :— Midler's  ring  is  the  upper  orifice 
of  the  cervical  canal  in  the  later  months  of  pregnancy.  This  is  probably,  at  any 
rate,  in  multipara;,  identical  with  the  true  internal  os. 

By  Bandl's  ring  is  meant  a  line  felt,  during  labour,  as  a  projecting  ridge  on  the 
internal  surface  of  the  uterus,  or  sometimes"~through  the  abdominal  wall  above  the 
pubes  as  a  line  of  depression.  By  Bandl  himself  and  others  this  is  held  to  be  the  t 
internal  os.  By  others  again  it  is  thought  to  lie  at  a  higher  level  th  in  the  internal  os,  I 
and  to  be  the  demarcation  between  the  stretched  and  the  thickened  segment  of  the 
lower  part  of  the  uterine  body ;  and,  on  this  view  of  its  nature,  it  has  been  termed  the 
i-HmrMon  ,-im/.  rt  is  to  l)e  noted  that  the  lower  segment  of  the  body  of  the  uterus 
does  not  necessarily  become  thinned  by  stretching.  For,  although  the  transverse 
stretching  necessary  to  allow  the  passage  of  the  foetus  must  tend  to  make  it  thinner, 
the  effect  of  this  may  be  counteracted  by  the  longitudinal  shrinking  produced  by 
retraction.  It  is  possible,  therefore,  in  some  cases  at  any  rate,  for  the  internal  os  and 
the  retraction  ring  to  coincide,  or  to  be  so  close  together  as  to  be  indistinguishable.  It 
is  to  be  noted  that,  if  a  woman  dies  during  or  shortly  after  labour,  the  uterus  post 
mortem  frequently  shows  no  sharp  line  of  demarcation  between  the  thickened  and 
the  thinned  segment,  nor  any  projecting  ridge,  but  only  a  gradual  transition.  It  is 
uoubttul  whether  a  definite  ridge  of  constriction  inwards  can  bo  produced  anywhere 
except  by  the  strongest  band  of  sphincter  muscle,  unless  it  merely  corresponds  to  a 
depression  on  the  surface  of  the  foetus,  as  between  its  head  and  trunk,  or  above  its 
arm  lying  transversely.  A  ridge  clue  to  the  latter  cause  is  observable  in  several 
irozen  sections,  and  may  easily  be  a  source  of  error.  In  any  case  it  is  very  dilheidt  to 
Uistinguish  it  from  a  ridge  caused  by  a  special  layer  of  constricting  fibres. 
m  ™te."y  h°  made  t0  thR  rollowinf?  P»Pers  ;-Duncau  :  Researches  in  Obstetrics, 
VP^f  ul  I''  r^odonaldJ  Edin-  Med.  Journ.,  April,  1877.  Bandl :  TJeber  da8 
vernalten  des  Uterus  und  Cervix  in  do  Schwiingerschaft.    Stuttgart,    1876,  also 
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effusion  of  serum  in  its  substance.  As  early  as  the  end  of  the_first 
month,  a  softening  of  superficial  tissue  just  at  the  tip  of  the  cervix 
may  be  detected.  From  this  part  the  softening  spreads  both  more 
deeply  into  the  tissue  and  upwards  towards  the  uterus.  Towards 
the  end  of  pregnancy  the  softening  is  sometimes  so  extreme,  that  an 
inexperienced  person  may  find  it  difficult  to  distinguish  the  cervix 
from  the  vagina.  By  the  fourth  month  the  softening  is  generally 
sufficiently  advanced  to  be  characteristic,  although  in  some  cases  of 
multipara,  where  there  has  been  a  previous  induration  of  the  cervix, 


Fig.  64. — Os  and  cervix  uteri  at 
third  month  of  pregnancy 
(after  Tyler  Smith). 


Fig.  65. — Apparent  shortening  of  os 
and  cervix  at  sixth  month  of 
pregnancy  (after  Tyler  Smith). 


the  softening  is  much  later  in  making  itself  manifest.  If,  however, 
a  woman  is  supposed  to  be  in  the  later  months  of  pregnancy,  and  the 
cervix  is  found  to  be  unsoftened,  and  projecting  into  the  vagiua  as 
in  the  unimpregnated  state,  there  is  a  very  strong  presumption  that 
the  supposed  pregnancy  does  not  exist,  or  is  not  intra-uterine.  On 
the  other  hand,  very  marked  softening  niav_ejg.st  without  any  preg- 
nancy, as  in  some  exceptional  cases  of  fitogidjuinours.  The  absence 
of  softening  is  thus  of  more  decisive  value  as  a  negative,  than  its 
presence  as  a  positive  sign. 

Apparent  Shortening, — Besides  this  softening,  there  is  an  apparent 
shortening  of  the  cervix,  as  felt  on  vaginal  examination,  and  it  was 
upon  this  shortening  that  the  old  theory  about  the  cervical  cavity 
being  taken  up  into  that  of  the  uterus  was  largely  based.  The 
apparent  shortening  as  seen  and  felt  from  the  vagina  is  shown  in 
Figs.  64,  65.  If,  however,  an  opportunity  occurs  of  examining  the 
length  of  the  cervical  canal,  either  after  death,  or  from  the  external 
os  being  patulous  enough  to  allow  the  finger  to  be  passed  into  it,  it 
is  almost  always  found  that  the  canal  is  lengthened  rather  than 

Archiv  fur  Gvniik.  XTX,  p.  334.  Kustner :  ibid.  XH.,  p.  303.  MiiUer :  ibid.  3311., 
^150  andTv"  p.  184  P  Sanger:  ibid.,  p.  380.  Hart:  Atlas  of  tab  Ngo 
Anatomy,  pp.  63-77.  Barbour:  Brit.  Med.  Journ.  1800,  p.  1002,  and  Atlas,  On  the 
Anatomy  of  Labour  as  exhibited  in  Frozen  Sections. 
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shortened,  as  compared  with  that  of  the  unimpregnated  uterus. 
The  apparent  shortening  depends  upon  two  causes.  The  first  is 
the  thickening  and  extension  of  the  uterine  wall,  coupled  with  the 
loosening  of  the  vaginal  tissue  adjoining,  and  a  traction  upwards 
exercised  by  the  enlarging  uterus  upon  the  cervix  as  it  rises  higher 
into  the  abdomen.  In  consequence  of  this,  the  projection  of  the  lip 
of  the  cervix  into  the  vagina  may 
become  less,  without  any  diminution 
of  its  distance  from  the  cavity  of 
the  uterus  (see  Fig.  66).  This  is 
especially  marked  as  regards  the 
anterior  lip  of  the  cervix,  because 
the  prominence  of  the  uterine  wall 
in  front,  due  to  its  expansion,  is 
generally  increased  by  a  bulging 
outward,  due  to  the  pressure  of  the 
foetal  head  resting  in  that  situation, 
and  thus  the  angle  between  the 
anterior  lip  and  the  vaginal  wall  B 
tends  to  become  effaced.  The  second 
cause  is  the  alteration  in  the  direc- 
tion of  the  cervical  canal.  This  is 
generally  somewhat  flexed  forward, 
even  in  the  unimpregnated  uterus. 
As  pregnancy  advances,  it  generally 
becomes  more  and  more  inclined 
forward  in  reference  to  the  axis  of 
the  uterus,  so  that  the  two  meet  at 
an  angle  at  the  internal  os.  By 
this  means,  the  lips  of  the  cervix 
may  become  approximated  to  the 
uterine  cavity,  although  the  length 
of  the  cervical  canal  is  actually 
being  increased,  as  shown  in  Fig.  66. 
Towards  the  end  of  pregnancy,  the 
cervix  uteri  becomes,  more  difficult 

to  reach,  since  it  is  drawn  upward  by  the  uterus  rising  into  the 
abdomen,  and  frequently,  in  addition,  is  tilted  backward  toward  the 
sacrum,  in  consequence  of  the  fundus  falling  forward  through  its 
own  weight. 

The  cervical  glands  secrete  a  thicker  mucus  than  usual  during 
pregnancy,  and  this  usually  forms  a  tenacious  white  mucous  plug, 
filling  up  the  cervical  canal.  In  parous  women,  if  there  is  a  pre- 
viously existing  eversion  of  the  mucous  membrane  from  laceration 


Fig.  66. — Diagram  to  illustrate  how 
there  may  be  apparent  shortening 
of  the  cervix,  as  seen  and  felt  from 
the  vagina,  without  any  short- 
ening of  the  cervical  canal.  The 
upper  figure,  a,  shows  the  cervix 
at  about  the  third  month,  the 
lower,  B,  at  about  the  eighth 
month  of  pregnancy.  U.  Cavity 
of  uterus.  V.  Vagina.  B.  Blad- 
der. 
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of  the  cervix  in  a  former  labour,  giving  the  appearance  of  a  so-called 
erosion,  the  hypertrophied  papiD.se,  or  villous  prominences,  become 
much  more  enlarged,  florid,  and  soft.  The  external  os  generally 
becomes  more  patulous  than  in  the  unimpregnated  state,  but  this 
change  is  more  marked  in  multiparas,  in  whom  the  os  is  wider  to 
begin  with.  In  first  pregnancies  the  os  is  generally  closed  to  the 
linger  up  to  nearly  the  end  of  pregnancy.  In  multipara?  the  finger 
may  generally  be  passed  into  the  cervix  in  the  later  months,  if  not 
through  the  internal  os. 

Changes  in  Vagina  and  other  adjacent  Parts. — The 
mucous  membrane  and  muscular  walls  of  the  vagina  become 
hypertrophied,  and  its  secretion  increased.  From  about  the  third 
to  the  fourth  month  the  anterior  vaginal  wall  feels  stretched,  from 
the  commencing  ascent  of  the  uterus,  as  well  as  turgid.  In  the 
later  months  there  is  so  much  hypertrophy  and  relaxation  of  the 
mucous  membrane  that,  notwithstanding  the  lengthening  of  the 
vagina,  it  tends  to  hang  in  folds,  which  appear  at  the  vulva,  the 
prominence  covering  the  urethra  being  oiten  especially  marked. 
The  mucous  membrane  of  the  vulva  also  becomes  turgid  and 
relaxed,  the  secretion  of  the  follicles  increased,  the  veins  enlarged, 
and  often  varicose,  the  vaginal  outlet  wider.  The  round  ligaments 
are  much  increased  in  thickness  as  well  as  in  length,  in  consequence 
of  the  hypertrophy  of  the  muscular  fibres  contained  in  them. 
Owing  to  the  elevation  of  the  fundus  they  become  inclined  at  a 
much  greater  angle  to  the  pelvic  brim  than  in  the  unimpregnated 
state.  Their  action  is  to  draw  the  fundus  downwards  and  forwards 
in  reference  to  the  axis  of  the  brim.  The  broad  ligaments  grow, 
rather  than  become  unfolded,  and  the  direction  of  their  upper 
margins  becomes  very  oblique.  Owing  to  the  expansion  upwards 
of  the  fundus  uteri,  the  insertion  of  the  round  and  ovarian  ligaments 
is  no  longer  nearly  at  the  level  of  the  summit  of  the  uterus,  but 
toward  the  lower  part  of  its  upper  third.  The  Fallopian  tubes  are 
increased  in  length  and  diameter,  and  their  direction  becomes  nearly 
perpendicular  to  the  pelvic  brim.  The  position  of  the  ovaries  thus 
comes  to  be-  comparatively  low  down  in  reference  to  the  body  of 
the  uterus,  and  near  to  its  walls.  The  formation  of  the  corpus 
luteum  in  the  ovary  has  been  already  described  (p.  42).  Further 
maturation  of  follicles  is  almost  invariably  arrested  during  preg- 
nancy, but  this  question  will  be  further  discussed  under  the  head  of 
superfcetation.  Whether  ovulation  accompanies  or  not  the  men- 
struation which  sometimes  occurs  during  the  first  few  months  of 
pregnancy  has  not  been  demonstrated.  The  whole  cellular  tissue 
of  the  pelvis  partakes  in  the  same  growth  and  relaxation  as  the 
broad  ligaments,  and  the  nutritive  changes  affect  even  the  pelvic 
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joints,  as  already  described  (see  p.   9)  ;    increased   deposit  of 
external  fat  also  takes  place  about  the  pelvis  and  loins. 

Mechanical  Effects  on  other  Parts. — Mechanical  effects 
arise  partly  from  the  direct  pressure  of  the  enlarged  uterus,  partly 
from  the  increased  intra-abdominal  pressure  caused  by  its  presence. 
The  degree  of  the  latter  depends  upon  the  tightness  of  the  abdominal  , 
walls,  which  is  generally  much  greater  in  first  pregnancies.  The  ViUwUU 
capacity  of  the  bladder  is  diminished,  chiefly  by  direct  pressure  of 
the  uterus.  Hence  there  is  a  more  frequent  need  for  micturition  ; 
and  sometimes,  in  addition,  urine  is  involuntarily  expelled,  espe-  u 
cially  in  the  upright  position.  Constipation  is  often  troublesome, 
and  is  to  be  ascribed  not  so  much  to  direct  pressure  upon  the 
rectum  as  to  general  interference  with  the  freedom  of  peristaltic 
movement  of  intestines.  Sometimes  the  pressure  on  the  veins  "'• 
causes  oedema  of  the  feet  and  legs,  and  in  some  cases  also  of  the 
vulva ;  but  this  oedema  is  not  often  considerable  in  degree  unless 
there  is  some  additional  cause,  such  as  disorder  of  the  kidneys. 
AVhen  there  is  any  tendency  to  imperfection  of  venous  circulation, 
the  veins  of  the  lower  extremities  and  vulva  often  become  varicose 
and  this  varicosity  may  become  very  severe  in  degree.  It  is 
relieved,  to  a  great  extent,  by  a  recumbent  posture.  In  the 
abdominal  walls  a  certain  amount  of  growth  and  relaxation  as  well 
as  stretching  occurs.  The  umbilicus,  instead  of  forming  a  depres- 
sion, becomes  gradually  flattened  with  the  surface  of  the  abdomen, 
and,  in  the  later  months,  generally  forms  a  soft  prominence.  In 
women  whose  tissues  are  wanting  in  tone,  the  recti  are  sometimes 
separated  from  each  other  in  their  middle  and  upper  thirds — a 
condition  which  may  remain  permanent  after  delivery.  In  the 
last  three__months  of  pregnancy  skin-cracks  or  cutarkeQUS-dricE.  are 
generally  formed  from  the  effect  of  tension.  Theyare  caused  by  a 
more  or  less  complete  disruption  of  the  deeper  connective  tissue 
layer  of  the  skin,  and  therefore  run  at  right  angles  to  the  direction 
of  greatest  tension.  They  are  chiefly  seen  at  the  sides  of  the 
abdomen  towards  the  lower  part,  running  longitudinally,  or  tending 
to  curve  round  the  umbilicus.  They  may  be~formed  also  upon  the 
breasts,  buttocks,  and  thighs.  Although  they  have  been  called 
hnece  gravidarum  they  are 'not  peculiar  to  pregnancy,  but  may  occur 
from  any  kind  of  distension,  even  from  the  rapid  growth  of  fat. 
They  have  the  appearance  of  short  spindle-shaped  lines,  generally 
about  half  an  inch  to  an  inch  in  length.  While  the  tension  lasts, 
they  are  reddish  or  bluish  ;  after  delivery  they  remain  as  opaque 
white  lines.  Sometimes  they  become  the  special  seat  of  oedema,  or 
ot  distension  of  lymphatics,  in  consequence  of  the  diminution  over 
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their  area  of  the  uniform  support  afforded  by  the  elasticity  of  the 
skin.* 

Changes  in  the  Breasts. — Almost  from  the  very  outset  of 
pregnancy  there  may  be  a  sense  of  fulness  and  tenderness  in  the 
breasts,  sometimes  with  darting  pains  referred  to  the  nipples  or 
glands.  These  may  be  regarded  as  the  continuation  and  develop- 
ment of  the  similar  symptoms  sometimes  felt  by  sensitive  women 
before  the  onset  of  menstruation.  By  the  second _jnonth  actual 
enlargement  of  the  breasts  may  become  noticeable,  and  it  grows 


Pig.  67.— Mammary  changes  in  the  later  months  of  pregnancy,  with  formation 
of  secondary  areola. 

Gradually  more  manifest  as  pregnancy  advances.  The  enlargement 
is  mainly  in  the  glandular  tissue  itself,  though  the  connective  tissue 
and  fat  also  take  part  in  it.  Hence  the  breast  bas  a  ku^ttyjeel, 
due  to  irregular  thickenings  in  the  gland  tissue  radiating  from  the 
nipple.  In  the  later  months  enlarged  blue  veins  may  be  seen  under 
the  surface  of  the  skin.  In  an  enlargement  due  to  fat  there  is  not 
the  same  knotty  feel,  and  the  vascular  supply  is  not  altered. 

More  characteristic  signs  are  found  in  the  nipples  and  areolre. 
The  nipples,  unless  when  flattened  through  pressure  by  the  stays, 
become  more  prominent  and  more  susceptible  to  erection.  They 
are  often  covered  with  minute  branny  scales,  due  to  the  drying  ot 
the  small  quantity  of  secretion  which  oozes  from  them  The 
areolce  become  enlarged  and  darkened  by  pigment.    This  change, 

*  Bee  Busey, "  The  Cicatrices  of  Pregnancy."  Trans  Am.  Gynrec.  Soc  Voh  IV.  i 
Duncan ;  "  Phlegmasia  Dolens  with  Lymphatic  Varix."   Obst.  Trans.   Vol.  XXffl. 
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however,  varies  very  greatly  according  to  the  complexion  of  the 
woman.  In  dark  brunettes  the  areolae  may  become  almost  black, 
in  blondes  the  deposit  of  pigment  may  be  hardly  noticeable.  The 
glandular  tubercles  of  the  areola,  resembling  miniature  nipples,  ten 
to  twenty  in  number,  become  enlarged  and  prominent,  and  the  whole 
areola  moist,  and  slightly  elevated  above  the  skin.  The  tubercles 
may  have  an  excretory  duct  from  which  a  little  milky  or  mucoid 
fluid  exudes.  In  the  later  months  there  is  developed  in  dark 
women  around  the  outer  part  of  the  areola  what  was  described 
by  Montgomery  as  the  secondary  areola.  The  appearance  is  that  of 
white  spots  on  a  darker  ground,  and  is  usually  compared  to  that  of 
colour  discharged  by  a  shower  of  drops  of  water,  falling  on  a  tinted 
ground.  The  secondary  areola  may  begin  to  be  visible  in  some 
cases  as  early  as  the  fifth  month7~and  its  presence  affords  a  strong 
presumption  of  pregnancy  (see  Fig.  67).  Towards  the  end  of 
pregnancy  the  breasts  droop  somewhat,  and  the  nipples  become 
directed  downward,  so  as  to  be  better  adapted  for  the  infant  to  seize. 

It  is  possible  in  many  cases  as  early  as  the  third  month  to 
squeeze  a  drop  of  secretion  from  the  breasts  by  dexterously  com- 
pressing them  from  the  base  toward  the  nipple.  As  pregnancy 
advances  this  becomes  increasingly  easy.  The  product  formed  by 
the  mammary  gland  at  this  stage  of  its  evolution  is  not  milk,  but  a 
mucoid  fluid,*  and  accordingly  the  drop  so  squeezed  out  is  quite 
clear  and  transparent.  Later  on  in  pregnancy  some  opaque  white 
material  is  generally  seen,  mixed  with  the  clear  mucoid  fluid.  On 
microscopic  examination  this  is  found  to  consist  of  the  so-called 
"  colostrum  corpuscles,"  similar  to  those  found  in  the  first  secretion 
after  delivery. 

Diagnostic  Value  of  Mammary  Changes. — Changes  in  the  breasts 
similar  to  the  early  stages  of  those  associated  with  pregnancy  not 
unfrequently  occur  in  connection  with  various  uterine  and  ovarian 
disorders,  and  especially  with  the  so-called  "  pseudo-cyesis,  "  or 
imaginary  pregnancy,  found  mostly  in  women  whose  menstruation 
is  becoming  irregular  with  the  approach  of  the  menopause. 
Mammary  changes  also  sometimes  occur  when  women  have  reason 
to  expect  pregnancy,  as  shortly  after  marriage,  or  after  illicit  inter- 
course. After  a  previous  pregnancy  they  are  of  little  diagnostic 
value,  for  the  alteration  in  the  areolae  remains  in  some  degree 
permanent,  and  a  little  secretion  may  sometimes  be  still  found  in  the 
breasts  for  a  long  time  after  lactation  has  ceased,  or  even  when 
nothing  more  than  a  miscarriage  has  taken  place.  In  the  case  of  a 
young  woman  suspected  of  pregnancy,  the  examination  of  the 
breasts  is  of  very  great  though  not  of  decisive  value.     It  has  the 

*  See  Creighton  :  "  Physiology  and  Pathology  of  the  Breast,"  p.  49. 
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special  advantage  that  it  may  often  he  more  readily  secured  than 
the  opportunity  for  vaginal  examination,  and  may  indicate  the 
necessity  for  further  investigation.  Some  excuse  may  he  found  to 
look  at  the  breasts,  even  if  we  wish  to  avoid  giving  any  hint  of  our 
suspicions  to  the  woman  herself.  In  the  absence  of  very  marked 
changes,  the  point  especially  to  he  sought  for  is  to  obtain  a  drop  of 
secretion,  since  this  sign  is  independent  of  varieties  of  complexion. 
It  is  a  sign  also  which  often  can  be  found  at  quite  an  early  stage, 
before  other  signs  exist,  except  such  as  may  be  overlooked  by  any 
but  a  practised  observer.  The  secondary  areola  is  strong  evidence 
when  it  is  visible,  but  it  does  not  appear  until  the  stage  when 
positive  proof  may  be  obtained  by  the  examination  and  auscultation 
N  of  the  uterus.  In  women  who  become  pregnant  again  while 
:  suckling  a  previous  child,  the  sign  of  pregnancy  is  to  be  found 
rather  in  suppression  of  the  milk  than  in  increased  mammary 
activity. 

Changes  in  the  Body  Generally. 

Circulation.— As  the  whole  quantity  of  blood  in  the  body  is 
increased  in  consequence  of  the  uterine  circulation,  and  as  it  is  not 
found  that  the  rapidity  of  the  pulse  is  increased  in  pregnant  women, 
the  cavities  of  the  heart  must  be  dilated  so  as  to  propel  more  blood 
at  each  stroke,  if  the  circulation  is  to  be  as  active  as  before.  This 
is  found  actually  to  take  place.  With  the  dilatation  is  associated 
hypertrophy,  which  appears  to  be  not  merely  compensatory  to  the 
dilatation,  but  to  go  so  far  as  actually  to  improve  the  circulation. 
Thus  women  who  are  subject  to  chilblains  at  other  times  may  be 
exempt  from  them  during  pregnancy. 

Important  changes  take  place  in  the  quality  of  the  blood.  It 
becomes  richer  in  fibrin  and  in  white  corpuscles,  poorer  in  red  cor- 
puscles, and  also,  especially  as  regards  the  liquor  sanguinis,  in 
albumen.  A  certain  degree  of  this  change  is  physiological,  and 
dependent  upon  the  activity  of  the  nutritive  changes,  and  the 
amount  of  nutriment  drawn  from  the  blood  by  the  fcctus  and  the 
uterus.  The  frequent  cases  in  which  impoverishment  of  the  blood 
is  more  marked  must  be  regarded  as  deviations  from  health.  They 
depend  for  the  most  part  either  upon  the  impairment  of  digestion 
which  often  occurs,  or  upon  a  want  of  that  increased  supply  of 
nourishing  food  which  pregnancy  calls  for.  The  pressure  of  the 
blood  is  increased  during  pregnancy,  and  thus,  if  a  sphygmographic 
tracing  is  taken  of  the  pulse,  the  artery  will  bear  a  stronger  pressure 
of  the  spring,  and  the  "  tidal  "  or  "  predicrotic  "  wave  in  the  pulse- 
curve  is  more  marked.  Since  a  similar  increase  of  blood-pressure 
occurs  in  chlorosis,  in  which  condition  there  is  also  impoverishment 
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of  the  blood,  it  is  probable  that  the  increased  blood-pressure  of 
pregnancy  is  the  cause  rather  than  the  consequence  of  the  dilatation 
and  hypertrophy  of  the  heart.  It  must,  therefore,  depend  upon  the 
altered  quality  of  the  blood  interfering  with  the  freedom  of  the  cir- 
culation, and  must  be  in  some  degree  analogous  to  the  more  marked 
increase  of  pressure  associated  with  Bright's  disease,  whether  the 
increase  be  clue,  in  either  case,  to  the  contraction  of  small  arterioles, 
or  to  an  altered  relation  between  the  blood  and  the  capillaries. 
AVith  the  increase  of  blood-pressure  must  be  associated  the  slight 
enlargement  of  the  thyroid  gland  and  the  spleen  which  takes  place 
in  pregnancy. 

Respiration. — As  might  be  expected,  there  is  an  increased  dis- 
charge of  carbonic  acid  through  the  lungs  in  pregnancy — an  increase 
which  has  been  estimated  as  high  as  25  per  cent.  There  is  no 
great  difference  in  the  size  of  the  chest,  for  the  space  lost  by  diminu- 
tion of  depth  is  made  up  for  by  increase  of  breadth  at  the  base  of 
the  thorax.  Freedom  of  respiration  is,  however,  interfered  with, 
since  the  presence  of  the  pregnant  uterus  limits  the  descent  of  the 
diaphragm  in  inspiration.  Thus  there  is  a  tendency  to  shortness  of 
breath  towards  the  end  of  pregnancy.  Provision  is  indeed  to  some 
extent  made  by  nature  for  this  liability,  since  it  is  presumed  to  be 
with  a  reference  to  the  contingency  of  pregnancy  that  in  women 
respiration  is  habitually  thoracic  rather  than  abdominal,  while  in 
men  it  is  the  reverse. 

Puerperal  Osteophytes. — In  nearly  half  of  the  whole  number 
of  pregnant  women  calcareous  plates  are  formed  after  the  fifth 
month  on  the  interior  of  the  skull  in  the  neighbourhood  of  the 
vessels  between  the  dura  mater  and  the  bone,  and  these  have  been 
called  osteophytes  by  Rokitansky.  They  consist  chiefly  of  car- 
bonate of  lime  with  a  large  proportion  of  organic  matter.  They 
form  irregular  plates  about  I  inch  in  average  thickness,  connected 
more  intimately  with  the  bone  than  the  dura  mater.  These 
osteophytes  are  not  peculiar  to  pregnancy,  but  are  found  also  in 
consumptive  persons. 

TJriue.—  The  quantity  of  urine  is  increased,  probably  in  conse-  q,,&  \  ) 
'l«ence  of  the  increased  arterial  pressure,  since  the  increase  is  found     v^cTk*  ( 

0  be  m  the  water  rather  than  the  solid  constituents.   The  occurrence  •„ 

01  .'Uimmimina  will  be  considered  among  the  disorders  of  pregnancy, 
occasionally  a  very  small  quantity  of  sugar  is  found  in  the  urine  in 

ne   ater  months,  not,  however,  so  frequently  as  in  women  who  aiv • 
■  "  K^g.    Vv  hen  it  occurs  it  is  attributed  to  the  resorption  of  sugar 

;"t"  ^.ffted  in  the  breasts.   A  peculiar  deposit  called  kyedeiue,  K 
tost  described  by  Nauche,  is  often  found  in  the  urine  of  pregnant 
women,  if  allowed  to  stand  six  or  seven  days  protected  from 'dust. 
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A  cloud  first  forms,  and  afterwards  rises  to  the  surface  to  form  a 
scum  which  lasts  two  or  three  days,  and  eventually  breaks  up  and 
falls  to  the  bottom.    It  is  a  product  of  decomposition,  and  contains 
triple  phosphates,  bacteria,  and,  according  to  some,  an  albuminoid 
substance  allied  to  casein.    According  to  this  view  its  appearance 
would  be  analogous  to  that  of  sugar  in  the  urine  as  depending  upon 
the  resorption  of  milk.     It  is,  however,  of  no  value  as  a  sign  of 
pregnancy,  since  it  is  not  always  present  in  pregnant  women,  and 
may  be  found  tinder  other  conditions,  and  in  the  male  sex. 
pit    JuiJc^  Nervous  System. — The  irritability  of  tbe  nervous  centres  to 
lOJLcA  -Tenex  stimuli  becomes  increased,  probably  as  part  of  the  physio- 
logical process  by  which  they  are  prepared  for  the  discharge  of 
nervous  energy  in  parturition.     By  deviations  from  this  normal 
process  arise  numerous  reflex  disturbances.    The  most  frequent  of 
these  are  disturbances  of  digestion,  especially  nausea  and  vomiting. 
Craving  for  food  is  naturally  more  frequent,  in  consequence  of  the 
increased  demands  upon  the  organism.    This  is  sometimes  converted 
into  longings  for  unusual  and  even  unpleasant  articles  of  food,  and 
thus  the  unnatural  longings  of  pregnancy  have  become  popularly 
known.      The   temper  may  be  changed,  so  that   an  amiable 
woman  becomes  irritable  and  peevish,  or  sometimes,  it  is  said, 
the  opposite  change  may  occur.      Other  frequent  nervous  dis- 
turbances are  hysteria,  neuralgia,  fainting  or  dizziness,  and  perver- 
sions of  special  senses.    Eruptions  such  as  acne  or  eczema  probably 
depend  also  mainly  upon  nervous  influence.    All  these  changes  are 
departures  from  a  strictly  normal  condition,  and  will  be  further 
considered  among  the  disorders  of  pregnancy. 

Pigmentation. — There  is  a  tendency  to  pigmentation  in  other 
parts  beside  the  areola  of  the  breasts,  and  in  individual  instances, 
chiefly  in  dark  women,  this  may  be  strongly  marked.  Most  women 
show  more  or  less  of  dark  rings  under  the  eyes.  The  abdomen, 
axillae  and  pubes  become  darker,  and  a  special  dark  band  is  formed 
along  the  linea  alba  from  the  ensiform  cartilage  to  the  pubes.  This 
darkband,  however,  becomes  much  more  marked  after  delivery.  In 
rare  cases  the  face  is  disfigured  by  irregular  patches  of  pigment. 


CHAPTER  IX. 


DIAGNOSIS  OF  PREGNANCY. 

It  is  of  obvious  importance  for  every  medical  man,  whatever  may 
be  his  branch  of  practice,  to  acquire  skill  in  the  diagnosis  of  preg- 
nancy, since  almost  all  medical  and  surgical  diseases  are  liable 
to  be  modified  by  the  occurrence  of  that  state.  Moreover,  not  only 
may  it  be  of  extreme  importance  to  the  patient  to  obtain  a  correct 
opinion,  but  the  result  will  inevitably  make  manifest  to  all  con- 
cerned the  medical  man's  skill,  or  want  of  skill,  in  the  diagnosis. 
He  will  naturally  incur  ridicule  if  he  is  found  to  have  overlooked 
or  mistaken  an  advanced  pregnancy,  and  may  find  the  residt  still 
more  unpleasant  if  he  erroneously  accuses  of  pregnancy  a  virtuous 
unmarried  woman. 

The  signs  of  pregnancy  may  be  divided  into  the  probable  or  symp- 
tomatic signs,  depending  upon  the  changes  induced  in  the  maternal 
organism,  and  the  physical  or  direct  signs  afforded  by  the  growth 
of  the  uterus  and  the  ovum.  Of  these,  the  former  are  sufficient 
only  to  indicate  the  probability  of  pregnancy,  while  many  of  the 
latter  furnish  the  ground  for  an  absolute  diagnosis. 


Symptomatic  Signs  op  Pregnancy. 

Suppression  of  Menstruation. — The  cessation  of  menstrua- 
tion is  commonly  the  first  sign  which  leads  a  woman  to  suspect 
herself  to  be  pregnant.  Its  significance  as  an  indication  of  pro- 
bable pregnancy  is  most  when  the  woman  appears  perfectly  healthy, 
without  any  ansemia  or  chlorosis,  and  when  previous  menstruation 
has  been  regular  and  not  too  scanty.  A  short  period  of  amenor- 
rhcca  is  not  so  significant  as  a  longer  one.  The  amenorrhoea  is 
valuable  as  a  corroborative  sign  when  its  duration  corresponds  with 
the  indications  given  by  more  direct  signs,  such  as  the  enlargement 
Of  the  uterus.  Irregular  haemorrhages  during  pregnancy  may  be 
mistaken  for  menstruation.  A  more  genuine  menstruation  may 
occur  within  the  first  three  months  of  pregnancy,  while  there  is 
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still  a  space  between  the  decidua  vera  and  the  decidna  reflexa. 
Cases  are  even  reported  to  have  occurred  in  which  menstruation  has 
occurred  throughout  the  whole  of  pregnancy,  although  it  is  ex- 
tremely rare  for  such  a  thing  to  occur  at  regular  intervals.    In  such 
a  case  the  blood  could  probably  only  come  from  the  cervix  uteri.  If, 
however,  a  woman  who  imagines  herself  pregnant  menstruates  regu- 
larly, however  scantily,  there  is  a  strong  presumption  that  the  preg- 
nancy is  not  genuine.    It  is  to  be  remembered,  on  the  other  hand, 
that  suppression  of  menstruation  may  occur  from  various  emotional 
.   and  other  causes  without  marked  disturbance  of  health.  Temporary 
A  "cessation  of" menstruation  sometimes  occurs  slioij;ly_aftexmarriage 
without  any  pregnancy,  and  the  same  thing  may  happen  after  illicit 
i  intercourse. 

The  occurrence  of  pregnancy  during  the  amenorrhcea  of  lactation 
is  not  uncommon.  Pregnancy  may  also  commence  in  the  midst  of 
periods  of  amenorrhcea  arising  from  other  causes,  and  sometimes 
even  in  the  case  of  women  who  have  never  menstruated  at  all. 
^  Special  care  is,  therefore,  required  not  to  overlook  a  pregnancy  of 
)  shorter  duration  than  would  correspond  to  the  date  of  the  amenorrhcea. 
The  medical  man  must  also  be  prepared  for  possible  deception  on 
the  part  of  the  woman.  Women  who  wish  to  conceal  pregnancy 
may  deny  the  suppression  of  the  menses,  and  may  even  artificially 
stain  their  linen  to  simulate  menstruation.  If  they  confess  the 
amenorrhcea  they  may  give  it  an  incorrect  date,  generally  a  more 
recent  one  than  the  true. 

Morning  Sickness.— Nausea  and  vomiting  are  symptoms 
which  often  call  attention  to  the  probability  of  pregnancy,  especially 
if  they  occur  without  apparent  ill-health,  or  are  associated  with 
amenorrhoea,  or  with  obvious  enlargement  of  the  abdomen.  The 
nausea  or  vomiting  of  pregnancy  most  frequently  occurs  when  the 
. .  .woman  first  rises  in  the  morning.  Often  there  is  nausea  without 
actual  vomiting,  or  accompanied  merely  by  retching,  and  perhaps  the 
bringing  up  of  some  glairy  fluid.  These  symptoms  commonly 
becdn  about  the  beginning  of  the  second  month,  and  are  relieved  or 
mitigated  at  the  end  of  the  fourth  month.  They  may,  however, 
commence  very  soon  after  conception,  and  may  also  continue  through 
the  later  months  of  pregnancy.  The  severer  forms  of  vomiting  will 
be  considered  among  the  disorders  of  pregnancy. 

Mammary  Changes.— The  changes  in  the  breasts  and  then- 
diagnostic  value  have  already  been  described  (pp.  110,  111),  in 
every  doubtful  or  suspected  case  of  pregnancy  the  breasts  should  be 
observed,  and  it  is  often  convenient  to  make  this  the  first  step  m 
the  examination  of  the  patient. 
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Physical  or  Direct  Signs  op  Pregnancy. 

Enlargement  of  the  Uterus  and  of  the  Abdomen. — 

For  examination  of  the  abdomen,  the  patient  should  lie  on  her  back 
on  a  flat  coach,  with  a  small  pillow  under  her  head,  but  not  under 
the  shoulders.  The  thighs  should  be  flexed  and  somewhat  separated, 
so  as  to  obtain  the  greatest  possible  relaxation  of  the  abdominal 
muscles.  The  stays,  and  everything  tied  round  the  waist,  should  be 
unfastened,  and  the  skirts  slipped  down  so  as  to  uncover  the  abdo- 
men, keeping  the  pubes  covered.  It  is  generally  of  advantage  to 
have  the  skin  actually  uncovered,  to  allow  ocular  inspection  of  the 
state  of  the  umbilicus,  and  of  any  dark  line  which  may  exist,  but 
the  palpation  and  auscultation  may  be  carried  out,  if  necessary, 
through  a  thin  chemise  spread  flat  over  the  surface.  If  the  abdo- 
minal muscles  are  rigid,  the  patient  should  be  directed  to  look  up  to 
the  ceiling,  letting  her  head  rest  easily  back  upon  the  pillow,  and 
her  attention  shoidd  be  distracted  by  conversation  while  the  pressure 
of  the  hand  gradually  overcomes  the  muscular  resistance. 

By  palpation  and  percussion  the  position  and  dimensions  of  the 
enlargement  formed  by  the  pregnant  uterus,  if  such  exists,  are 
made  out. 

Within  the  first  two  months  of  pregnancy  the  abdomen  may  be- 
come somewhat  flatter  than  before,  from  the  uterus  sinking  lower 
into  the  pelvis  through  its  increased  weight.  By  the  third  month 
there  begins  to  be  some  enlargement  in  the  lower  part  of  the 
abdomen.  It  is  generally  in  the  fourth  month  that  it  first  becomes 
possible  to  feel  the  enlarged  uterus  in  the  hypogastric  region  by 
external  examination  only. 

The  size  and  position  of  the  uterus  in  the  different  months  of 
pregnancy  have  already  been  described  (p.  103).  In  the  earlier 
months  the  consistence  of  the  uterus,  except  when  in  a  state  of  con- 
traction, is  soft  and  elastic,  so  that  in  this  respect  it  is  liable  to  be 
mistaken  rather  for  an  ovarian  cyst  or  fibro-cystic  tumour  than  for  an 
ordinary  fibroid  tumour  of  the  uterus.  Later  on,  its  consistency  be- 
comes quite  characteristic,  and  is  sufficient  to  afford  a  certain  diag- 
nosis of  pregnancy.  The  hand  receives  the  impression  of  a  solid 
body— the  foetus,  floating  in  liquid— the  liquor  anmii.  Near  the 
end  of  pregnancy,  the  actual  parts  of  the  ibotus,  the  head,  the  back, 
'imbs,  and  breech  may  be  made  out  by  palpation.  Sometimes,  i 
when  the  liquor  amnii  is  abundant,  especially  about  the  sixth  or 
s.-  v.-nth  month,  a  fluid  thrill  may  be  felt  through  it,  resembling  that 
which  may  be  observed  in  a  simple  ovarian  cyst. 

To  estimate  the  enlargement  of  the  uterus  in  the  early  months 
the  bimanual  examination  is  necessary.    To  gain  the  full  benefit  of 
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this,  the  bladder  must  he  empty,  and  in  a  case  of  any  doubt,  it  is 
often  well  to  secure  this  condition  by  passing  a  catheter.  If  a 
patient  is  very  nervous,  and  the  abdominal  muscles  very  rigid,  it 
may  in  rare  cases  be  necessary,  if  it  is  important  to  make  a  diagnosis 
at  once,  to  administer  an  anassthetic  in  order  to  obtain  a  satisfactory 
result.  The  patient  is  still  to  be  in  the  dorsal  position,  as  for 
examination  of  the  abdomen.  The  physician  standing  at  the  right 
side  of  his  patient,  passes  his  right  hand  beneath  the  thigh  and  intro- 
duces the  index  finger,  anointed  with  vaseline  or  other  lubricant, 
into  the  vagina,  the  remaining  fingers  being  bent  well  back  upon  the 
palm.  The  fingers  of  the  left  hand,  without  any  intervening 
garment,  are  pressed  deeply  into  the  abdomen,  not  too  close  to  the 
pubes,  and  endeavour  to  get  behind  the  fundus  and  bring  it  forward 
into  anteversion,  so  that  the  body  of  the  uterus  is  grasped  between 
the  two  hands,  as  shown  in  figure  68.  If  there  is  any  difficulty 
about  doing  this,  the  finger  in  the  vagina  may  facilitate  the  manipu- 
lation by  first  pushing  the  cervix  backwards  as  far  as  possible.  If 
the  cervix  is  beginning  to  ascend,  as  it  does  in  the  course  of 
the  third  and  fourth  months,  and  is  therefore  difficult  to  reach, 
the  middle,  as  well  as  index  finger,  may  be  introduced  into  the 
vagina,  and  an  additional  reach  of  about  a  quarter  of  an  inch  thus 
obtained. 

When  grasped  in  this  way  between  the  two  hands,  the  uterus  m 
very  early  pregnancy  feels  more  anteflexed  and  more  anteverted  than 
usual,  and  the  increased  breadth  of  the  body  and  tendency  to  a 
globular  shape  may  be  made  out.  On  account  ^fjts_eja^ticjty,  the 
pregnant  uterus  has  the  peculiar  character  that  its_outline  is  nojso 
easily  defined  as  that  of  a  uterine  enlargement  of  similar  jdzedueto 
hyperplasia  or  fibroid  tumour.  Onjhis  account,  it  may  bemissed 
by  an  unpractised  observer,  but  to  a  skilled  person,  this  very  quality 
is  the  most  characteristic  of  pregnancy.  If  an  occasional  hardening 
due  to  the  intermittent  uterine  contractions  which  will  be  mentioned 
hereafter,  can  be  detected,  the  diagnosis  is  still  further  confirmed 
The  uterus,  if  unimpregnated,  can  be  rolled  between  the  fingers  and 
the  absence  of  enlargement  positively  made  out.  Other  kinds  ol 
enlargement,  due  to  hyperplasia  or  tumour,  are  generally  distin- 
guished, not  only  by  their  greater  hardness,  but  by  being  associated, 
not  with  amenorrhoea,  but  frequently  with  menorrhagia.  If  the 
elastic  enlargement  of  the  fundus  here  described  can  be  ascertained, 
^nTirffa"£rie7Tn~size  with  the  duration  of  amenorrhoea,  and  it  in 
addition,  in  a  nulliparous  woman,  a  little  mucoid  secretion  can  be 
squeezed  from  the  breasts,  a  practically  certain  diagnosis  of  pregnancy 
may  be  made  even  within  the  first  two  or  three  months  The 
medical  man  will,  however,  do  well  not  to  commit  his  credit  by  an 
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absolutely  positive  opinion  until  he  obtains  the  more  certain  signs 
of  the  foetal  heart-sounds,  foetal  movements,  or  ballottement.  This 
method  of  diagnosing  pregnancy  by  the  bimanual  examination  of  the 
uterus  depends  greatly  upon  the  tactus  eruditus  gained  by  practice, 
and  it  frequently  happens  that  the  inexperienced  overlook  a  preg- 
nancy of  as  much  as  three  months'  standing,  or  even  longer.  The 
student  should  therefore  lose  no  opportunity  of  becoming  familiar 


Fig.  68.— Method  of  bimanual  examination  of  uterus.    (After  Sims.) 

with  the  feel  of  the  fundus  uteri  in  the  early  stage  of  pregnancy. 
The  only  condition  in  which  this  method  of  examination  fails  to 
afford  a  good  result,  is  when  the  fundus  uteri  is  partially  retroverted 
or  retroflexed,  so  that  it  is  impoasible  to  get  the  fingers  of  the 
external  hand  sufficiently  behind  the  uterus  to  bring  it  forward  into 
a  position  of  anteversion.  Even  then,  the  administration  of  an 
anaesthetic  would  generally  overcome  the  difficulty. 

Changes  in  the  Cervix  Uteri  and  Vagina. — The  diag- 
nostic value  of  the  changes  in  the  cervix  and  vagina  has  already  been 
described  (pp.  104—108).  It  is  especially  important  to  ascertain 
whether  the  degree  of  change  discovered  corresponds  to  the  date  of 
pregnancy  as  estimated  by  the  size  of  the  uterus,  determined  by 
bimanual  or  abdominal  examination.  Toward  the  end  of  pregnancy 
in  multipara;,  the  finger  may  often  be  passed  through  the  cervix 
into  the  uterus,  and  feel  the  membranes  and  presenting  part  of  the 
fcetus.  In  order  to  carry  out  the  manipulation,  for  which  a  long 
finger  is  an  advantage,  the  woman  is  placed  in  the  dorsal  position, 
and  the  bladder  emptied.  The  finger  is  then  passed  into  the  cervical 
canal,  and  the  cervix  drawn  slightly  forward  by  its  means,  the 
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external  hand  at  the  same  time  pressing  the  fundus  backward,  until 
the  tip  of  the  finger  can  be  passed  through  the  internal  os,  if  suffi- 
ciently patulous.  If  there  is  a  difficulty  in  reaching  the  cervix 
sufficiently  to  observe  its  softening  and  apparent  shortening  after  the 
third  or  fourth  month  of  pregnancy,  when  it  rises  to  a  greater 
distance  from  the  vulva,  it  is  a  good  plan  to  make  the  patient  turn 
on  to  her  left  side,  if  the  examination  is  being  made  with  the  right 
hand.  It  is  then  possible  to  retract  the  perineum  more  thoroughly, 
and  thus  to  reach  to  a  higher  level  in  the  hollow  of  the  sacrum. 

Violet  Coloration  of  Cervix  and  Vagina. — Besides  the 
changes  in  the  cervix  itself,  strongly  pulsating  arteries  may  often  be 
felt  in  its  neighbourhood  through  the  vault  of  the  vagina  in  early 
pregnancy.  These,  however,  may  be  found  also  in  the  case  of 
periuterine  inflammation,  as  well  as  in  that  of  tumours,  especially 
fibroid  tumours  of  the  uterus.  A  sign  of  more  importance  is  to  be 
found  in  the  violet  coloration  of  the  cervix  uteri,  vagina,  and  vulva. 
The  colour  differs  from  that  produced  by  active  congestion  or  inflam- 
mation of  the  mucous  membrane  by  its  bluer  tint,  due  to  its  being 
the  effect  of  venous  obstruction,  the  result  of  pressure.  The  blue 
tint  is  first  to  be  recognised  in  the  cervix  itself,  and  hence  it  is 
sometimes  an  assistance  to  diagnosis,  within  the  first  three  months 
of  pregnancy,  to  examine  the  cervix  with  a  Ferguson's  speculum. 
A  similar  appearance,  however,  may  result  from  the  pressure  of  a 
tumour. 

Intermittent  Uterine  Contractions. — Throughout  preg- 
nancy, gentle  painless  contractions  of  the  uterus  take  place  at 
intervals,  by  discharge  of  centric  nervous  force,  and  similar  contrac- 
tions may  often  be  excited  by  manipulation  of  the  uterus.  That 
they  do  not  however  solely  depend  upon  external  stimulus,  is  proved 
by  the  fact  that  the  uterus  may  sometimes  be  found  tense  when  the 
hand  is  first  laid  upon  it.  The  tense  condition  generally  lasts  for  a 
minute  or  two,  resembling  in  its  duration  a  labour  pain.  It  may  be 
possible  to  detect  the  alternate  contraction  and  relaxation  of  the 
uterus  as  soon  as  it  comes  into  contact  with  the  abdominal  wall,  and 
it  becomes  more  and  more  easy  to  do  so  as  pregnancy  advances.  It 
may  often  however  be  necessary  to  watch  the  case  for  some  time, 
and  make  repeated  examinations,  before  a  decisive  result  is  obtained. 
In  the  intervals  of  relaxation,  the  uterus  lies  flaccid  under  the  action 
of  gravity,  its  outline  is  indistinct,  and  the  foetus,  if  large,  can  be 
easily  felt  through  its  walls.  During  a  contraction  it  resumes  more 
or  less  its  true  pyriform  shape,  so  that  it  becomes  more  prominent 
in  front,  its  boundaries  become  definite,  and  the  tenseness  of  its 
surface  prevents  the  parts  of  the  foetus  from  being  distinctly  felt. 
If  this  sign  is  obtained  in  a  strongly  marked  degree,  it  is  proved 
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not  only  that  pregnancy  of  some  sort  exists,  but  that  it  is  intra- 
uterine. In  the  case  of  a  soft  fibroid  tumour,  variations  of  density 
may  take  place  owing  to  uterine  contractions,  but  these  are  never 
so  strongly  marked  as  the  more  characteristic  changes  which  may 
be  observed  in  a  pregnant  uterus.  Similar  changes  might  con- 
ceivably occur  in  a  distended  bladder,  but  have  not  been  observed 
in  it,  and  it  seems  that  the  bladder,  when  over  distended,  loses  its 
contractile  power.  The  pregnant  uterus,  when  in  an  irritable  state, 
sometimes  remains  continuously  in  a  partially  contracted  and  tense 
condition,  and  it  may  then  be  impossible  to  detect  alterations  of 
tenseness  in  its  walls.  The  failure,  therefore,  after  repeated  attempts, 
to  detect  contractions,  does  not  prove  that  any  given  swelling  is  not 
the  uterus,  although,  if  the  presumed  pregnancy  is  at  an  advanced 
stage,  it  should  always  excite  suspicion  on  this  point. 

There  are  two  cases  in  which  this  sign  is  of  special  value.  The 
first  is  when  an  irregular  tumour  exists,  and  there  is  doubt  whether 
a  part  or  the  whole  of  it  is  formed  by  the  pregnant  uterus.  If  the 
hardening  of  contraction  extends  over  the  whole  mass,  it  is  proved 
that  the  whole  of  it,  however  irregular,  consists  of  the  uterus.  The 
second  case  is  that  of  an  excess  of  liquor  amnii,  when  the  fcetus  is 
too  small  to  give  signs  of  its  life,  and  the  pregnant  uterus  may  be 
mistaken  for  an  ovarian  cyst,  and  is  liable  even  to  be  tapped  under 
such  a  mistaken  diagnosis. 

Ballottement. — By  ballottement  (ballotter,  to  toss  up  like  a 
ball,)  is  meant  the  sensation  imparted  to  the  fingers  when  they  are 
placed  beneath  the  foetus,  and,  as  it  were,  toss  it  up  in  the  liquor 
amnii.  There  are  two  kinds  of  ballottement,  internal  and  external, 
of  which  the  internal  is  by  far  the  most  valuable  as  a  sign  of  preg- 
nancy. Internal  ballottement  is  obtained  in  the  following  manner  :  -r 
—The  woman  is  placed  in  the  dorsal  position,  the  index  finger,  or  [ 
two  fingers,  of  one  hand  are  introduced  into  the  vagina,  while  the 
fundus  is  pressed  down  by  the  other  hand  or  by  an  assistant.  The 
uterus  is  brought  into  the  most  favourable  position  if  the  woman 
takes  a  deep  breath,  and  then  holds  her  breath  for  a  moment.  The 
finger  in  the  vagina,  with  its  tip  resting  just  in  front  of  the  cervix, 
then  gives  a  sudden  but  gentle  push  or  jerk  upwards.  The  hard 
total  head,  which  is  frequently  resting  at  this  spot,  is  felt  to  recede 
Irom  the  finger,  and,  after  a  moment's  interval,  to  return  with  a 
gentle  tap.  This  constitutes  the  complete  sign  of  ballottement,  but 
sufficiently  characteristic  evidence  may  often  be  obtained  even  if  a 
distinct  return-tap  cannot  be  made  out,  provided  that  the  hard  body 
can  be  felt  to  recede,  and,  after  a  moment  or  two,  to  have  returned 
°  Lts  f0lmer  Position.  If  the  fecial  head  does  not  rest  in  front  of 
tne  cervix  when  the  woman  is  horizontal,  it  may  often  be. made  to 
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do  so,  and  to  give  the  sign  of  ballottement,  if  she  is  placed  in  a 
reclining  position,  with  the  shoulders  and  head  raised  but  supported 
by  pillows,  so  that  the  axis  of  the  uterus  is  nearly  vertical,  or  its 
upper  extremity  inclined  somewhat  forward.  If  this  also  fails,  the 
finger  may  be  introduced  into  the  vagina  as  the  woman  stands 
upright.  If  any  other  part  than  the  head  is  presenting,  internal 
^  ballottement  cannot  so  easily  be  obtained.  Ballottement  is  chiefly 
^*rw>|  available  from  the  end  of  the  fourth  to  the  seventh  month,  and  is 
I  most  marked  about  the  middle  of  that  period.  It  may  sometimes 
be  obtained  in  the  latter  half  of  the  fourth  month,  earlier  than  it  is 
possible  to  detect  the  foetal  heart-sounds,  and  it  is  at  this  early  stage 
that  the  sign  is  most  valuable.  In  the  last  two  months  of  preg- 
nancy, the  quantity  of  liquor  amnii  becomes  relatively  too  small  to 
allow  the  foetus  to  be  tossed  up,  but  the  hard  foetal  head,  if  pre- 
senting, may  be  felt  through  the  uterine  wall  by  the  finger  placed 
in  front  of  the  cervix,  and  may  be  moved  by  it  to  some  extent. 

Internal  ballottement  is  a  positive  sign  of  pregnancy,  though  not 
of  the  life  of  the  foetus,  if  detected  by  a  skilled  observer.  An 
inexperienced  person  might  possibly  mistake  an  anteflexed  fundus 
<«j      uteri,  especially  if  associated  with  ascites,  for  the  foetal  head  ;  but 
the  anteflexed  fundus  would  not  give  the  distinct  return-tap  upon 
the  finger  after  tossing  up  which  makes  the  sign  of  ballottement 
x       complete.     A  calculus  in  the  bladder  is  generally  mentioned  as 
j&ca>£...!       giving  a  sensation  similar  to  ballottement.    This  would  almost 
\!SaAAu  -  certainly  be  associated  with  symptoms  referable  to  the  bladder 
and  would  easily  be  distinguished  by  passing  the  bladder  sound  ; 
moreover,  there  would  probably  be  no  enlargement  of  the  fundus 
uteri. 

>  Ivi  t  -  External  ballottement  is  obtained  in  the  following  manner.  The 
woman  is  placed  in  the  lateral  or  semi-prone  position,  so  that  the 
uterus  rests  against  the  couch,  or  overhangs  its  edge.  One  hand  is 
placed  above  the  uterus  to  steady  it,  while  the  fingers  of  the  other 
are  laid  flat  beneath  the  uterus  at  any  point  where  a  firm  portion 
of  the  foetus  can  be  felt,  and  give  it  a  jerk  upwards,  as  in  the  case 

loJ^jUrt  _  of  internal  ballottement.  This  sign  is  comparatively  valueless  in 
diagnosis  ;  for  the  uterus  and  the  foetus  do  not  come  sufficiently 
into  contact  with  the  abdominal  wall  to  allow  it  to  be  obtained 
until  pregnancy  is  so  far  advanced  that  other  and  better  evidence 
mav  be  secured. 

Foetal  Movements.— Foetal  movements  probably  commence 
at  a  very  early  stage  in  the  development  of  the  muscular  system  of 
the  embryo.  They  are  generally  first  felt  by  the  mother  about  the 
end  of  the  fourth  month,  but  the  time  when  this  occurs  is  very 
variable.    The  first  feeling  of  the  foetal  movements,  which  is  known 
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by  the  name  of  qiiickening,  is  supposed  to  depend  upon  the  uterus  ^  « 
having  risen  sufficiently  into  the  abdomen  to  come  into  contact  with  4""  V*A>° 
the  abdominal  walls.  The  unaccustomed  sensation,  when  first  felt, 
especially  in  first  pregnancies,  ol'ten  gives  rise  to  a  feeling  of  faint- 
ness,  or  other  disagreeable  nervous  symptoms.  As  pregnancy 
advances,  the  motions  become  more  and  more  manifest ;  in  the 
later  months  they  may  often  be  seen  as  well  as  felt,  and  can  readily 
be  excited  by  stimulating  the  foetus  with  pressure  through  the 
abdominal  wall.  Foetal  movements  may  be  heard  on  auscultation 
before  they  are  recognised  by  the  mother,  and  before  the  foetal  heart 
is  audible.  The  sound  at  first  is  a  faint  thud,  later  in  pregnancy 
louder  thuds  or  taps  may  be  heard,  and  sometimes  loud  scratching 
or  rubbing  noises,  as  the  foetal  extremities  scrape  against  the  interior 
of  the  uterus.  When  pregnancy  is  somewhat  advanced,  an  impulse 
against  the  stethoscope  may  often  be  felt  accompanying  the  sound. 
The  movements  may  sometimes  be  felt  from  the  abdomen  by  the 
physician  before  the  mother  feels  them,  and  at  an  earlier  stage  still, 
before  the  uterus  has  come  into  contact  with  the  abdomen,  they 
may  sometimes  be  felt  from  the  vagina,  or  on  bimanual  examination. 
Movements  may  be  felt  in  this  way  from  the  vagina  as  early  as  the 
beginning  of  the  fourth  month,  and  may  be  heard  on  auscultating 
the  abdomen  about  the  middle  of  the  fourth  month. 

Recognition  of  fetal  movements  is  of  great  value  in  diagnosis, 
for  it  proves  not  only  pregnancy,  but  the  presence  of  a  living  fetus, 
and  often  it  does  this  when  the  fetal  heart  cannot  be  heard.  The 
subjective  sign  of  quickening  is  of  little  or  no  value,  for  sometimes 
women  fail  to  perceive  the  movements  up  to  quite  a  late  period  of 
pregnancy.  More  frequently,  even  women  who  have  borne  several 
children  mistake  intestinal  movements  for  those  of  a  fetus,  and  on 
this  ground  become  firmly  convinced  that  they  are  pregnant.  Even 
the  physician  will  find  a  faint  sound  of  fetal  movement  more  diffi- 
cult to  be  certain  about  than  the  sound  of  the  fetal  heart,  and  must 
take  care  not  to  mistake  for  it  either  movements  of  the  abdominal 
muscles,  or  those  of  the  intestines.  The  sign  is  greatly  confirmed 
if  the  movements  can  be  felt  as  well  as  heard.  There  is  one  case 
in  which  the  recognition  of  fetal  movements  by  feeling  from  the 
vagina  is  of  special  value.  This  is  when  pregnancy  is  complicated 
by  an  abdominal  tumour,  whicli  may  prevent  the  fundus  uteri  from 
coming  into  contact  with  the  abdominal  walls  up  to  a  much  later 
period  than  usual,  so  that  the  usual  signs,  on  auscultating  the 
abdomen,  are  entirely  absent,  and  even  the  enlargement  of  the  fundus 
uteri  may  be  obscured  by  the  presence  of  the  tumour. 

Uterine  Souffle. — The  uterine  souffle  is  a  soft  blowing  murmur, 
synchronous  with  the  maternal  pulse.    It  is  generally  heard  on  one 
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or  both  sides  of  the  uterus,  rather  low  down,  hut  sometimes  it  is 
audible  over  a  considerable  part  of  the  fundus.  It  was  formerly 
called  the  placental  souffle,  from  the  belief  that  it  had  its  origin  in 
the  placenta.  This  is  disproved  by  the  fact  that  it  may  be  heard 
for  some  days  after  delivery,  with  diminishing  intensity,  and  that  a 
similar  souffle  may  be  heard  in  some  cases  of  uterine  tumour.  It  is 
now  generally  agreed  that  the  uterine  souffle  has  its  origin  in  the 
large  arterial  branches  approaching  the  uterus  from  the  broad  liga- 
ments, and  entering  the  uterine  walls.  No  certain  inference  can  be 
derived  from  it  as*  to  the  position  of  the  placenta.  The  arteries 
however  are  most  developed  in  the  neighbourhood  of  the  placenta, 
and  if  the  souffle  is  heard  widely  over  the  fundus  in  front,  there  is 
a  certain  presumption  in  favour  of  the  placenta  being  attached  in 
front.  The  converse  inference  must  not  be  drawn  from  the  absence 
of  a  souffle  in  front.  The  souffle  is  physically  explained,  partly  by 
the  presence  of  many  large  arterial  branches  having  tortuous  courses, 
and  partly  by  the  deteriorated  quality  of  the  blood  in  pregnancy, 
which  renders  it  more  prone  to  generate  a  murmur,  as  in  the  case 
of  the  arterial  and  venous  murmurs  of  anaemia.  The  souffle  is 
loudest  when  the  blood  deterioration  is  greater  than  usual.  In 
some  such  cases  the  murmur  can  be  distinguished  as  being  double, 
the  second  and  fainter  element  corresponding  to  the  dicrotic  wave 
of  the  pulse.  The  uterine  souffle  differs  slightly  from  the  murmur 
produced  by  pressure  on  a  large  artery  in  that  it  swells  and  dies 
away  more  gradually,  and  is  generally  softer.  This  probably  is 
due  to  its  being  produced  in  a  number  of  arterial  branches  of  various 
sizes.  It  has  been  compared  to  the  puffing  of  the  engine  of  a  goods- 
train  going  slowly,  and  heard  from  a  distance.  The  uterine  souffle 
of  pregnancy  has  also  the  special  character  that  it  is  very  variable 
at  different  times  in  the  same  person.  This  character  appears  to 
depend  mainly  upon  the  effect  of  contractions  of  the  uterus,  and 
partly  also  upon  changes  in  its  position.  As  a  uterine  contraction 
comes  on,  the  souffle  becomes  raised  in  pitch,  and  thereby  often  for 
a  time  louder,  sometimes  even  almost  whistling  in  tone.  As  the 
contraction  reaches  its  height,  it  becomes  fainter,  and  may  be  even 
suppressed,  resuming  its  original  quality  as  the  pain  passes  off.  The 
souffle  may  sometimes  be  modified  to  some  extent  by  pressure  with 
the  stethoscope. 

The  uterine  souflle  may  be  heard  towards  the  end  of  the  fourth 
"  month,  and  therefore  generally  earlier  than  the  fatal  heart-sounds, 
some  say  even  as  early  as  the  eighth  or  ninth  week.  In  the  early 
months  it  must  be  sought  for  by  placing  the  stethoscope  close  above 
the  pubes  at  either  side,  and  pressing  it  deep  down  to  reach  the 
sides  of  the  uterus.     The  souffle  is  of  considerable  value  in  the 
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diagnosis  of  pregnancy,  especially  in  the  earlier  months,  when  the 
fetal  heart  cannot  be  detected.  It  is  true  that  it  may  be  heard  in 
uterine  tumours,  but  these  arc  rarely  associated  with  amenorrhoea. 
Moreover,  a  tumour  equal  in  size  to  a  uterus  pregnant  less  thau 
four  and  a  half  months  rarely  gives  a  souffle.  If  the  souffle  ia 
found  to  have  marked  variations  of  quality  and  loudness,  the  pre- ' 
sumption  of  pregnancy  is  increased,  for  tumours  are  not  subject  to 
such  marked  contraction  as  the  pregnant  uterus.  A  souffle  may  be 
heard  in  extra-uterine  pregnancy,  but  not  so  constantly  as  in  normal 
pregnancy ;  and,  if  heard,  it  would  not  be  so*  likely  to  vary  in 
quality. 

Foetal  Heart-Sounds.— The  fetal  heart-sound  is  double,  like 
that  of  a  heart  in  after-life,  but  the  distinction  in  quality  between  the 
two  sounds  is  not  so  marked.  When  the  heart  is  heard  only  faintly, 
the  first  sound  alone  may  be  audible.  The  quality  of  the  sound 
has  been  compared  to  that  of  a  watch  (not  a  lever  watch)  ticking 
underneath  a  pillow.  The  student  can  however  best  learn  it  by 
listening  to  the  heart  of  an  infant  soon  after  birth.  The  rate  gene- 
rally varies  between  120  and  160  in  the  minute.  ,  It  has  often  been 
stated  that  the  rate  is  most  rapid  when  the  heart-sounds  first  begin 
to  be  heard,  while  the  fetus  is  still  very  small,  and  that  it  diminishes 
in  rapidity  with  the  advance  of  pregnancy.  In  reality,  however, 
there  is  no  marked  progressive  change.  The  rapidity  of  the  heart 
is  much  increased,  sometimes  as  much  as  twenty  beats  in  the 
minute,  by  active  fetal  movements.  It  varies  also  to  some  extent 
in  accordance  with  the  condition  of  the  mother.  When  the  maternal 
pulse  is  rapid  on  account  of  fever,  the  rate  of  the  fetal  heart  may 
be  increased  also,  although  not  in  anything  like  the  same  propor- 
tion. As  in  the  case  of  the  adult  heart,  an  elevation  of  the  blood 
pressure  makes  the  heart's  rapidity  less.  In  the  case  of  the  fetus, 
the  blood-pressure  is  chiefly  liable  to  be  affected  by  pressure  upon 
the  funis  and  placenta.  Thus,  during  a  labour  pain,  the  fetal 
heart  becomes  slower,  and  resumes  its  former  rapidity  when  the 
I  >am  is  over.  During  a  head-last  deliverv,  when  the  funis  is 
pressed  upon,  the  fetal  pulse-rate,  as  observed  in  the  funis,  may 
become  very  slow,  and  a  sudden  and  great  increase  of  rapidity  may 
then  sometimes  be  noticed  the  instant  the  head  is  liberated.  The 
cetal  heart-rate  also  becomes  slower  as  the  vitality  of  the  fetus  is 
becoming  exhausted  by  prolonged  pressure  in  deliverv  ;  and  thus  in 
protracted  labour,  as  the  mother's  pulse  becomes  gradually  more 
rapid,  the  fetal  heart  becomes  gradually  slower.  This  change  of 
Capidity  affords  a  valuable  sign  of  danger  to  the  child's  life.  In  this 
case  the  heart  only  gradually  returns,  after  delivery,  to  its  former 
rapidity  or  nearly  so.    The  fetal  heart-sounds  can  generally  be 
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-  *nx>  -    detected  for  the  first  time  in  the  course  of  the  fifth  month  of  preg- 

-  4.0  v<K.  nancy,  generally  from  the  eighteenth  to  the  twentieth  week.  Under 

unusually  favourable  circumstances,  they  may  be  heard  as  early  as 
the  fifteenth  or  sixteenth  week,  and  they  become  progressively 
louder  as  pregnancy  advances. 

The  foetal  heart-sounds  are  by  far  the  most  valuable  of  all  the 
signs  of  pregnancy.  If  they  are  recognised,  it  is  proved  that  preg- 
nancy exists  with  a  living  fetus,  and  the  only  possible  further 
doubt  that  could  arise  is  whether  the  pregnancy  is  normal  or  extra- 
uterine. If  then  the  presumed  pregnancy  has  reached  the  fifth  month, 
it  is  well  to  make  the  listening  for  the  fetal-heart  one  of  the  early 
steps  of  the  examination.  If  it  is  detected,  only  a  confirmation  of 
the  pregnancy  being  intra-uterine  is  required,  and  this  is  to  be 
found  in  the  changes  of  the  cervix,  the  characters  of  the  uterine 
tumour,  and  its  alternate  contraction  and  relaxation.  To  listen  for 
the  fetal  heart,  perfect  quiet  in  the  room  must  be  secui*ed,  and  any 
ticking  clock  should  be  stopped.  The  stethoscope  should  be  pressed 
gently  upon  the  abdomen  by  resting  the  ear  upon  it,  and  should  not 
be  held  by  the  fingers,  or  allowed  to  touch  the  clothes.  Some 
prefer  a  binaural  stethoscope,  as  intensifying  sound,  but  I  have 
often  found  it  fail  to  reveal  the  fetal  heart  when  an  ordinary  cedar 
stethoscope  succeeds,  probably  because  muscular  sounds  are  more 
liable  to  create  confusion  in  the  binaural.  The  fetal  heart  should 
always  be  counted,  and  it  should  be  noted  whether  the  rate  remains 
"  tolerably  constant  in  successive  quarters  of  a  minute.  If  it  cannot 
be  counted,  the  sign  must  be  regarded  as  uncertain. 

The  heart-sounds  are  transmitted  best  through  the  back  of  the 
fetus  when  the  fetus  is  in  its  usual  attitude.  Toward  the 
latter  part  of  pregnancy,  therefore,  if  the  fetus  is  lying  in  the 
first  position,  with  its  back  towards  the  left  side,  as  it  is  in 
the  great  majority  of  cases  (see  Fig.  54,  p.  92),  the  likeliest 
place  to  hear  the  fetal  heart  is  about  half  way  between  the  um- 
bilicus and  the  centre  of  Poupart's  ligament  on  the  left  side.  ^  If 
it  is  lying  in  the  second  position,  with  its  back  toward  the  right 
side,  the  heart  is  heard  best  in  the  corresponding  position  on  the 
right  side.  Earlier  in  pregnancy,  the  stethoscope  must  be  placed 
lower  down  towards  the  pubes.  When  the  fetus  is  presenting  by 
the  breech,  the  fetal  heart  is  heard  relatively  higher  up,  in  propor- 
tion to  the  size  of  the  uterus.  In  face  presentations,  it  is  heard 
through  the  thorax  better  than  through  the  back.  In  any  other 
than  a  face  presentation,  when  the  back  of  the  fetus  is  lying  back- 
ward, and  the  limbs  with  a  good  deal  of  liquor  amnii  intervene 
between  its  trunk  and  the  surface  of  the  uterus,  the  fetal  heart  is 
heard  less  distinctly,  and  sometimes  not  heard  at  all.    If,  therefore, 
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it  is  not  heard  at  the  first  attempt,  repeated  trials  should  be  made 
on  different  occasions,  and  it  must  not  be  assumed  that  the  child  is 
necessarily  dead,  if  the  foetal  heart  appears  for  a  time  to  have 
disappeared.  In  order  to  catch  the  foetal  heart-sounds  at  an  early- 
stage  of  pregnancy,  a  great  deal  depends  upon  the  observer's  ear 
being  practised  in  distinguishing  them.  It  is  therefore  desirable, 
even  for  those  who  are  skilled  in  auscultation  in  general,  to  take 
opportunities  of  practising  this  form  of  it  in  particular.  When  the 
sounds  are  faint,  they  are  only  heard  over  a  very  limited  area.  If, 
therefore,  they  are  not  at  first  detected,  the  attempt  should  not  be 
given  up  until  the  whole  surface  of  the  uterus  has  been  explored. 
In  the  case  of  breech  presentation,  the  best  position  for  hearing  the 
sounds  may  be  above  the  umbilicus. 

The  chief  fallacy  which  is  likely  to  occur  is  the  mistaking  the 
woman's  heart-sounds,  which  may  sometimes  be  heard  in  a  similar 
situation,  especially  when  a  tumour  is  present,  for  those  of  a  fcetus. 
If  the  mother's  pulse  is  slow,  while  the  foetal  heart  has  its  usual 
rapidity,  counting  the  two  is  sufficient  to  distinguish  between  them. 
If,  however,  the  woman's  pulse  is  rapid,  120  or  more,  great  care 
is  required.  The  radial  artery  should  be  felt  while  the  ear  rests 
upon  the  stethoscope.  If  the  sounds  heard  are  really  those  of  a 
foetal  heart,  it  will  be  found  that  the  two  will  not  continue  exactly 
synchronous  for  long  together,  even  though  their  rates  are  about 
the  same,  but  one  or  the  other  will  fall  behind.  Another  test, 
which  should  be  used  in  addition  in  any  case  of  doubt,  is  to  trace 
the  sounds  towards  the  woman's  heart.  Foetal  heart-sounds  will 
then  be  lost,  but  the  woman's  heart-sounds  will  become  gradually 
intensified. 

Variation  of  rate  of  heart  according  to  sex  and  size  of  foetus. — It 
has  been  found  that  the  average  rate  of  heart  is  more  rapid  in  girls 
than  in  boys.  The  average  for  all  children  is  about  132  per 
minute.  If  the  rate  much  exceeds  this,  say  amounts  to  140  or 
more,  there  is  a  certain  presumption  in  favour  of  the  child  being  a 
girl  ;  if  it  falls  much  below  it,  say  is  only  124  or  less,  in  favour  of 
its  being  a  boy.  The  observation  is  only  of  value  if  made  before 
labour  has  begun,  but  in  the  last  two  months  of  pregnancy,  and  { 
while  the  foetus  is  quiet.  The  rapidity  of  the  heart,  however, 
varies  considerably  in  the  same  children  at  different  times  without 
any  obvious  cause,  and  hence  the  method  is  extremely  uncertain. 
Predictions  in  individual  cases  would  not  come  true  in  more  than 
two  cases  out  of  three  at  the  most.  There  have  been  also  observa- 
tions tending  to  show  that  the  rate  of  the  heart  is  slower,  the  larger 
the  child  ;  and  it  has  been  inferred  by  some  that  boys  have  slower 
pulse-rates  only  because  they  are  generally  larger  than  girls.  The 
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fact  that  there  is  no  marked  change  in  the  heart's  rapidity  from  the 
time  when  it  is  first  heard,  Avhen  the  foetns  is  quite  small,  would 
seem  to  he  rather  against  this  view.  At  the  sixteenth  week  I  have 
found  the  rapidity  to  he  not  greater  than  150  per  minute. 

Punic  Souffle.— Occasionally,  instead  of  the  douhle  foetal 
heart-sound,  a  Mowing  murmur  is  heard.  Sometimes  this  replaces 
the  foetal  heart-sounds  altogether,  but  more  frequently  the  clear 
heart-sounds  are  heard  at  one  spot,  the  murmur  at  another.  Such 
a  murmur  is  rarely  a  cardiac  bruit,  and  is  generally  produced  in  the 
funis,  at  some  point  where  it  is  subjected  to  pressure  or  twisted. 
It  is  very  variable  in  the  same  persons.  According  to  some,  it  may 
be  heard  in  as  many  as  12  or  even  15  per  cent,  of  cases  at  the  end 
of  pregnancy.  It  is  of  no  practical  value  in  diagnosis,  unless  when 
it  replaces  the  foetal  heart-sounds. 

Special  forms  of  stethoscope  have  been  made  to  auscultate  the 
uterus  through  the  vagina  ;  and  by  means  of  these,  the  foetal  move- 
ments, the  uterine  souffle,  and  possibly  the  foetal  heart-sounds,  may 
be  heard  somewhat  earlier.  These  are  not  likely,  however,  to  come 
into  general  use. 

Recapitulation  of  signs  in  order  of  date. — A  brief  re- 
capitulation of  the  more  important  signs  of  pregnancy  in  the  order 
of  their  occurrence  may  here  be  of  use.  Suppression  of  menses 
generally  dates  from  the  commencement.  Pain,  tenderness,  and 
slight  swelling  of  the  breasts,  may  begin  from  the  very  first. 
Morning  sickness  may  also  begin  from  the  first,  but  more  commonly 
in  the  second  month.  Within  a  very  few  weeks,  the  time  varying 
according  to  the  skill  of  the  observer,  elastic  enlargement  of  the 
fundus  uteri  may  be  made'  out  bimanually.  From  the  beginning 
of  the  second  month  (in  primiparas)  softening  begins  at  the  tip  of 
the  cervix,  and  gradually  increases.  In  the  second  or  third  month 
some  violet  coloration  of  the  cervix,  as  seen  by  speculum,  may 
commence.  By  the  beginning  of  the  third  month  some  mucoid 
secretion  may  be  squeezed  from  the  breasts.  In  the  third  month 
foetal  movements  may  possibly  be  felt  from  the  vagina  or  bi- 
manually. From  the  beginning  or  middle  of  the  fourth  month 
they  may  be  heard  from  the  abdomen  ;  and  from  the  end  of  the 
fourth  month  they  may  also  be  felt  externally.  In  the  fourth 
month  the  changes  of  softening  and  apparent  shortening  in  the 
cervix  are  generally  characteristic,  and  the  cervix  begins  to  ascend 
higher.  Sometimes,  by  the  middle  of  the  fourth  month,  or,  at  any 
rate,  at  the  end  of  it,  ballottement  may  be  obtained.  Towards  the 
end 'of  the  fourth  month,  and  sometimes  even  earlier,  the  uterine 
souffle  may  be  heard.  Alternate  contractions  and  relaxations  of  the 
uterus  may  be  made  out  generally  during  the  fifth  month.  The 
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foetal  heart  is  generally  first  heard  during  the  fifth  month,  from  the 
eighteenth  to  the  twentieth  week,  hut  sometimes  hefore  the  end  of 
the  fourth  month.  In  the  fifth  month  also,  the  secondary  areola 
sometimes  begins  to  be  visible  round  the  nipples.  From  this  time 
onward  all  the  signs  become  progressively  more  manifest,  except 
ballottement,  which  fails  in  the  last  two  or  three  months.  In  the 
last  two  months,  in  multipara,  the  finger  may  sometimes  be  passed 
through  the  cervix,  and  feel  the  presenting  part. 

Differential  diagnosis  of  pregnancy. — A  diagnosis  of 
pregnancy  must  be  based  on  the  recognition  of  the  physical  or 
direct  signs  of  that  state,  and  it  is  therefore  unnecessary  to  go 
through  all  the  conditions  which  might  possibly  be  mistaken  for 
pregnancy,  since  in  all  of  them  these  direct  signs  will  be  absent. 
In  a  case  of  doubt  the  order  of  investigation  should  be  to  ascertain, 
first,  that  some  tumour  is  present  in  the  abdomen  ;  secondly,  that 
it  is  the  enlarged  uterus  ;  and  thirdly,  that  the  enlargement  is  due 
to  pregnancy.    It  is  chiefly  within  the  first  four  months,  and 
especially  the  first  three  months,  that  some  uncertainty  may  exist, 
but  a  month  or  two's  delay  will  then  always  solve  the  question. 
Within  the  first  four  months,  the  enlargement  of  the  uterus  due 
to  pregnancy  has  to  be  distinguished  from  that  due  to  fibroid 
tumour  or  chronic  hyperplasia,  and  the  distinction  may  generally  ^ 
be  made  by  the  peculiar  elasticity,  and  indefinite  outline,  of  the 
pregnant  uterus.    It  is  to  be  remembered,  however,  that  a  dead  ' 
ovum  may  be  retained  for  months  with  the  uterus,  and  that  the  c' 
uterus  in  such  a  case  may  become  hard.    The  nature  of  the  case 
will  then  generally  be  indicated  by  the  history,  especially  by  the 
absence  of  menstruation,  but  sometimes  can  only  be  cleared  up  by 
exploration  of  the  cavity  of  the  uterus.    (See  Chapter  XXII.) 
The  tumour  formed  by  hcematometra,  or  distension  of  the  uterus 
with  retained  menstrual  secretion,  may  resemble  the  pregnant 
uterus,  though  generally  it  is  more  tense.    In  this  case,  there 
will  be  a  history  of   spasmodic  pain  recurring  every  month j 
and  either  the  patient  will  be  a  girTwho  has  never  menstraated 
externally,  or  there  will  have  been  some  cause,  such  as  an  operation 
on  the  cervix,  to  produce  occlusion  of  that  canal.    Moreover,  the 
impervious  state  of  the  vagina  or  cervix  may  be  detected  on  exam- 
ination.   The  most  difficult  cases  for  diagnosis  are  those  in  which 
pregnancy  is  complicated  with  a  uterine  or  ovarian  tumour.     In  "6 
these  the  tumour  may  obscure  some  of  the  usual  positive  signs;  and 
not  only  has  the  fact  of  pregnancy  to  be  made  out,  but  they  have 
to  be  distinguished  from  cases  of  extra-uterine  pregnancy,  which 
generally  produce  an  irregular  mass  in  the  abdomen.     In  these 
cases  the  utmost  pains  must  be  taken  to  ascertain  how  much  of  the 
o. 
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tumour  consists  of  the  uterus,  and  whether  there  is  a  foetus  inside 
or  outside  the  uterine  cavity.  The  diagnosis  of  pregnancy  with 
excess  of  liquor  amuii  from  an  ovarian  cyst,  often  a  difficult  one  to 
make,  will  be  considered  under  the  head  of  hydrops  amnii. 

Pseudocyesis,  or  spurious  pregnancy. — A  casein  which  a 
diagnosis  is  often  called  for,  but  in  which  it  is  not  difficult  to  make, 
if  any  care  is  used,  is  that  of  imaginary  or  spurious  pregnancy,  to 
which  the  term  pseudocyesis  has  been  applied.  In  this  condition 
many  of  the  more  superficial  signs  of  pregnancy  may  exist,  sup- 
pression of  menstruation,  mammary  changes  with  presence  of 
secretion,  prominence  of  abdomen,  and  supposed  foetal  movements. 
It  may  occur  at  any  time  of  life  in  women  who  desire  or  expect 
that  they  may  become  pregnant.  It'  is  most  frequent,  however,  at 
the  approach  of  the  menopause,  when  menstruation  is  arrested,  or 
perhaps  has  only  become  very  scanty,  and  there  is  at  the  same  time 
a  deposit  of  fat  in  the  abdominal  walls  and  flatulent  distension  of 
the  intestines.  The  prominence  of  the  abdomen  may  be  due 
simply  to  these  causes,  but  often  it  is  produced  also  in  part  by  the 
attitude  assumed,  the  convexity  forwards  of  the  lumbar  spine  being 
increased,  and  the  shoulders  thrown  back.  The  mental  condition 
has  much  to  do  with  the  production  of  this  state,  which  is  more 
frequently  found  in  hysterical  women.  It  may  vary  from  a  not 
unnatural  mistake,  dispelled  at  once  by  a  medical  opinion,  through 
all  degrees  up  to  an  almost  insane  delusion,  proof  against  assurances, 
which  may  persist  for  more  than  the  natural  nine  months  of  preg- 
nancy. In  more  rare  cases,  in  addition  to  the  spurious  pregnancy, 
there  is  a  spurious  labour  when  the  expected  time  of  delivery  has 
arrived,  and  labour  pains  seem  to  come  on,  and  recur  for  some  time 
at  regular  intervals.  This  generally  happens  to  a  woman  whose 
medical  attendant  has  accepted  her  own  account  of  her  condition 
without  investigation. 

Spurious  pregnancy  is  easily  recognised  on  examination.  There 
is  no  complete  dulness  in  the  abdomen,  though  there  may  be 
diminished  resonance  from  deposit  of  fat.  The  os  is  found  un- 
altered, and  there  is  no  uterine  tumour  to  be  felt  on  bimanual 
examination.  The  apparent  tumour  produced  by  arching  of  the 
spine  and  tension  of  the  muscles  is,  if  necessary,  dispelled  at  once 
on  the  administration  of  an  anaesthetic.  The  formality  of  Ibis 
proceeding,  coupled  with  a  consultation,  is  often  of  great  use  in 
convincing  the  patient,  or  at  any  rate  her  friends,  that  no  preg- 
nancy exists. 

Diagnosis  of  the  life  or  death  of  the  foetus.— The  indi- 
cations of  the  life  of  the  foetus  to  be  relied  on  are  the  foetal  heart- 
sounds  and  foetal  movements.    If,  after  being  manifest,  these  can 
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no  longer  be  discovered  on  repeated  examinations  by  a  competent 
person,  its  death  may  be  inferred.    Some  weight,  but  not  an  abso- 
lute one,  may  be  attached  to  the  sensation  of  movements  by  the 
mother.    In  the  earlier  months  of  pregnancy,  before  movements  or 
heart  sounds  are  distinguishable,  the  foetus  may  be  inferred  to  be 
dead  if  the  enlargement  of  the  uterus  be  observed  to  have  become 
arrested,  and  there  has  been  a  recession  in  the  development  of  the 
breasts.    Sometimes,  but  not  always,  the  mother's  health  becomes 
impaired  in  such  a  case.    In  some  cases,  especially  when  at  least 
the  half  term  of  pregnancy  has  been  reached,  the  death  of  the  foetus 
produces   an  increased  secretion  of  colostrum  or  milk,  similar  to 
that  which  occurs  after  its  expulsion.    This  shortly  followed  by 
recession  of  the  breasts.     Generally,  after  death  of  the  ovum,  reflex 
symptoms  of  pregnancy,  such  as  vomiting,  diminish  or  disappear. 
But,  in  some  instances,  vomiting  and  general  malaise  commence 
only  on  the  death  of  the  ovum.  A  sense  of  coldness  in  the  situation 
of  the  uterus  is  given  as  a  sign  of  death  of  the  ovum,  but  is  not 
much  to  be  relied  upon.    The  dead  ovum  cannot  of  course  become 
colder  than  the  maternal  tissues  surrounding  it,  although  it  ceases  to 
impart  warmth  to  them.    Considerable  and  persistent  hemorrhage 
from  the  uterus  does  not  necessarily  imply  the  death  of  the  foetus, 
a  brown  or  offensive  uterine  discharge  generally  does  so.    If  the 
finger  can  be  passed  through  the  os,  and  feel  the  cranial  bones 
loosened  in  the  scalp,  the  death  of  the  foetus  is  assured. 

Diagnosis  between  first  and  subsequent  pregnancies. 
—The  most  valuable  distinction  between  first  and  subsequent  preg- 
nancies is  to  be  found  in  the  condition  of  the  hymen.  The  effect 
of  coitus  is  generally  to  tear  notches  in  the  edge  of  the  hymen. 
These  do  not,  however,  extend  completely  down  to  the  base  of 
attachment  of  the  hymen,  which  forms  the  lower  limit  of  the 
vagina  In  a  nulliparous  woman,  therefore,  the  hymen  can  always 
be  easily  traced,  its  attachment  being  continuous,  its  free  border 
more  or  less  broken  up.  If  the  two  index  fingers  be  inserted 
between  the  hymen  and  the  fourchette,  and  separated  a  little 
laterally,  the  fossa  navicularis,  or  boat-shaped  depression  thus  pro- 
duced, can  be  made  out.  On  the  other  hand,  the  effect  of  parturi- 
tion m  a  pnmipara,  either  at  full  term,  or  in  the  later  months  of 
pregnancy,  is  to  produce  an  inevitable  laceration  of  the  vaginal 
outlet  formed  by  the  hymeneal  attachment,  this  being  the  narrowest 
and  least  dilatable  part  of  the  canal  formed  by  the  soft  parts.  The 
Jnts  ^  TS1StS  °f  °ne'  °r  m°re  fre<l™ntly  several,  longitudinal 
and  s^  lCOmpletely  t0  the  W  of  the  hymeneal  attachment 
and  separating  the  component  parts  of  the  hymen.    In  a  parous* 

*  !■<•■.  woman  who  has  home  one  or  more  children. 
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woman,  therefore,  the  hymen  either  remains  only  in  the  form  of 
several  detached  prominences  of  mucous  membrane,  the  carunculce 
mijrtiformes,  or  at  any  rate,  there  are  one  or  more  well-marked 
spaces,  or  cicatricial  bands  separating  its  torn  fragments.  The  fossa 
navicularis  no  longer  exists  as  a  depression  ;  but  the  mucous  mem- 
brane forming  it  has  become  flush  with  the  posterior  vaginal  wall. 
The  essential  part  of  the  process  concerned  in  the  production  of 
carunculEe  niyrtiformes  is  the  sloughing  of  intermediate  portions  of 
hymen,  which  only  occurs  after  the  bruising  of  labour.  The  only 
thing  which  could  possibly  simulate  the  effects  of  labour  is  the 
delivery  of  a  large  tumour  through  the  vagina. 

There  are  many  other  signs  whose  presence  affords  more  or  less 
positive  evidence  of  a  previous  pregnancy,  though  their  absence 
does  not  prove  that  a  former  parturition  may  not  have  occurred, 
especially  at  an  interval  of  a  considerable  number  of  years,  or 
before  the  full  term  of  pregnancy.    The  most  decisive  of  these  are 
the  existence  of  old  lacerations  of  the  perineum,  either  destroying 
the  fourchette  only  or  extending  more  deeply,  and  alterations  m  the 
cervix.    Generally,  in  parous  women  the  os  uteri  is  converted  from 
a  round  or  oval  opening  into  a  transverse  slit,  from  slight  notches 
at  each  side  having  been  produced  by  laceration  in  parturition  ; 
and  from  the  same  cause  the  cervix  becomes  broader  at  the  end  and 
less  tapering.    It  also  softens  less  early  in  a  subsequent  pregnancy. 
Not  unfrequently  there  is  more  obvious  evidence  of  previous  par- 
turition in  the  presence  of  the  deeper  lacerations  not  uncommonly 
produced  in  labour.    These  are  most  frequently  bilateral,  usually 
deepest  on  the  left  side,  and  they  are  often  accompanied  by  eversion 
of  the  anterior  and  posterior  lips  of  the  cervix.    Sometimes  they 
are  unilateral,  triradiate,  or  still  more  irregular.    Other  signs  are 
the  result  of  distension  in  previous  pregnancies.    The  abdominal 
walls,  instead  of  being  tense,  are  often  lax,  so  that  they  can  be 
raised  in  a  fold  between  the  fingers,  and  allow  the  uterus  and  parts 
of  the  foetus  to  be  more  readily  explored.    The  breasts  are  flaccid 
and  drooping  instead  of  being  firm  and  tense.    Besides  the  reddish 
or  bluish  skin-cracks  on  the  sides  of  the  abdomen  and  the  breasts 
which  appear  only  in  the  latter  months  of  pregnancy  under  the 
influence  of  actual  tension,  other  old,  silvery  white,  skin-cracks 
Qmem  albicantes)  may  be  detected,  before  the  skin  is  actually  put 
on  the  stretch. 


CHAPTER  X. 


THE  DURATION  AND  HYGIENE  OF  PREGNANCY. 

The  duration  of  pregnancy. — It  is  never  possible,  in  the 
human  subject,  to  determine  the  exact  date  of  conception.  It  is 
only  in  very  exceptional  cases  that  the  date  of  fruitful  coitus  is 
known,  and  even  when  this  is  the  case,  it  is  possible  that  con- 
ception may  not  occur  for  several  days,  possibly  even  as  much  as 
ten  or  fourteen  clays  afterwards,  the  spermatozoa  meanwhile  retain- 
ing their  vitality.  In  general,  the  only  date  we  have  to  reckon 
from  is  that  of  the  last  menstruation.  In  the  case  of  domestic 
animals,  where  there  is  generally  only  a  single  coitus,  and  that  at  a 
period  of  ovulation,  more  exact  observations  are  possible.  The 
result  is  to  show  that  there  are  considerable  variations  in  the  dura- 
tion of  pregnancy  dating  from  the  coitus,  greater  even  than  are 
supposed  to  occur  in  the  case  of  women.  Not  only  do  some 
deliveries  occur  considerably  before  the  average  date  at  which  the 
great  majority  take  place,  a  result  which  might  be  due  to  premature 
labour,  but  a  few  occur  considerably  after  it,  and  thus  appear  to 
prove  an  unusual  protraction  of  gestation  in  some  individual  cases. 
Thus  in  cows  the  average  duration  of  pregnancy  is  about  282  days. 
Out  of  140  cows  observed  by  Tessier,  121  calved  between  the 
269th  and  290th  day,  but  5  calved  between  the  290th  and  308th 
day.  Again  in  mares,  the  average  duration  is  about  348  days. 
Out  of  102  mares  observed  by  Lord  Spencer,  72  foaled  between 
the  340th  and  360th  clay,  but  21  foaled  at  various  times  from  the 
360th  to  the  377th  day,  and  one  on  the  394th  day.  From  analogy 
it  may  be  expected,  that,  in  the  human  subject  also,  pregnancy  may 
va  exceptmnal  cases  be  protracted  longer  than  usual,  and  the  child 
probably  m  consecpience  attain  an  unusual  size. 

The  calculation  of  the  average  duration  of  pregnancy  from  a 
single  coitus  is  open  to  considerable  uncertainty,  since  many  of  the 
cases  are  those  of  unmarried  women  whose  statements  on  the 
subject  are  open  to  suspicion.  Matthews  Duncan  has  collected  46 
cases,  and  calculates  an  average  of  275  days.     Other  authors  give 
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other  estimates,  generally  lower  than  this,  and  varying  from  271  to 
276  days.*    The  question  of  the  duration  of  pregnancy  from  the 
fertile  coitus  is  chiefly  of  interest  in  reference  to  the  medico-legal 
question,  whether  a  child  is  to  he  regarded  as  possibly  legitimate  or 
not,  when  born  at  an  interval  longer  than  usual  after  the  last 
possible  date  of  coitus  with  the  husband.    The  laws  of  Scotland, 
France,  and  Austria,  allow  a  possible  limit  of  300  days,  that  of 
Prussia  one  of  302  days.     In  England  and  America  no  absolute 
limit,  is  laid  down,  but  each  case  must  be  judged  on  its  merits.  In 
America,  a  very  liberal  view  has  been  taken,  and  legitimacy  has 
been  allowed  after  intervals  of  313  and  317  days.    No  cases  of 
protraction  beyond  300  days  from  a  single  known  coitus  has  how- 
ever, been  scientifically  established.    Of  James  Reid's  cases  the 
longest  was  293,  and  Leishman  relates  a  case  of  a  married  lady,  in 
which  the  interval  was  295  clays,  and  the  child  weighed  12  lb. 
3  oz.    Of  cases  in  which  the  minimum  duration  of  pregnancy  was 
supposed  to  be  fixed  by  the  death  or  departure  of  the  husband,  one 
recorded  by  Mr.  Hewitt  gives  308  days,  one  by  Sir  James  Simpson 
313  days,  and  two  by  Dr.  Murphy  314  and  324  days  respectively. 
The  two  last,  at  least,  are  reasonably  open  to  doubt,  but  there  is 
some  reason  to  think  that  pregnancy  may  possibly  be  sometimes 
prolonged  to  the  equivalent  of  ten  menstrual  periods  instead  of  nine, 
or  to  about  308  days.   For  cases  have  been  recorded  in  which  labour 
pains  have  come  on  at  the  expected  time,  but  have  passed  off  again 
and  have  not  recurred  until  four  weeks  later,  while  the  child,  when 
born,  has  been  of  unusual  size  and  weight.    In  any  medico-legal 
case,  the  fact  of  a  child  having  been  of  unusual  size  at  birth  would 
be  evidence  in  favour  of  the  possibility  of  the  pregnancy  having 
been  unusually  protracted,  although  it  is  also  possible  that  the  child 
might  be  unusually  small  at  full  term,  and  therefore  not  larger  than 
usual  when  born  at  a  later  period. 

Cases  are  recorded  of  very  considerable  apparent  protraction  oi 
pregnancy  from  the  date  of  the  last  menstrual  period.  It  is  not 
wonderful  that  this  should  be  the  case,  since  it  is  an  undoubted 
fact  that  conception  may  occur  during  a  period  of  amenorrhea,  and 
such  cases  prove  nothing  as  to  real  prolongation  of  gestation.  It  is 
possible  that  cases  of  apparent  protraction  for  two  or  three  weeks 
may  depend  upon  conception  having  occurred  just  before  the  first 
menstrual  period  which  failed  to  appear.  The  following  table  gives 
the  residt  of  650  cases  in  which  the  foetus  was  apparently  mature, 

•  See  Montgomery:  "Signs  of  Pregnancy,"  2nd  ed.,  p.  m  et  m£  Duncan: 
"recmd^FeS,  and  Sterility,"  1871,  p.  467.  :Ahlfeld:  •  Beobach-W  Uber 
difCerder  Schwangerschaft."  Mon.  f.  Geb  XXXfV  i860:  gwenhardt:  D.e 
Berechnung  und  dieDaucr  der  Schvvangerschaft."  Arch.  f.  Gjn.,  in.  18,2. 
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observed  by  Merriman  and  James  Reid,  the  duration  being  calcu- 
lated from  the  last  day  of  menstruation. 
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Calculation  of  probable  date  of  delivery. — The  most 
convenient  practical  rule  for  calculating  the  date  of  delivery  is  based 
upon  the  fact  that  278  days  is  the  average  time  from  the  termina- 
tion of  the  last  menstrual  period,  taking  the  mean  of  the  observa- 
tions of  different  authors.  Hence  we  get  the  following  table  for 
calculating  the  date  of  delivery. 


Average  duration  278  days. 
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In  the  above  table  the  figures  in  brackets  are  to  be  used  in  leap- 
year  in  place  of  the  others.  The  mode  of  using  it  may  be  explained 
by  examples.  Suppose  the  last  menstrual  period  ended  on  Jan.  10, 
then  Oct.  10  will  be  273  days  (or  in  leap-year  274  days)  ;  add  5 
days  (or  in  leap-year  4  clays)  to  make  up  the  average  interval  of 
278  days  ;  this  will  give  Oct.  15  as  the  most  probable  date  for 
delivery,  which  is  likely  to  take  place  within  about,  a  week  on  one 
side  or  the  other  of  that  date.  Again,  suppose  the  last  menstrual 
period  ended  on  March  29,  then  Dec.  29  will  be  275  days  ;  add  3 
'lays  to  make  up  the  average  interval  of  278  days,  this  will  give; 
Jan.  1  as  the  most  probable  date  for  delivery. 
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The  following  rule,  which  may  he  easily  rememhered,  will  give 
the  same  results  as  the  above  table  within  one  clay,  which  is  a 
difference  of  little  consequence,  where  exact  determination  is  impos- 
sible. Take  the  date  of  the  end  of  last  menstruation ;  from  this 
reckon  nine  calendar  months  forward,  or  what  is  equivalent  to  the 
same  thing,  three  months  back ;  if  the  end  of  February  is  included 
in  the  nine  months  add  5  days  (in  leap-year  4  days),  if  not,  add 
3  days;  Thus,  suppose  Feb.  1 0  the  last  day  of  menstruation ; 
reckon  9  months  forward  to  Nov.  10,  and  add  5  days,  this  will 
give  Nov.  1 5  as  the  most  probable  date  of  delivery.  This  rule  is 
exactly  correct  for  nine  months  out  of  the  twelve  ;  for  the  remaining 
three  gives  an  error  of  only  one  day.  If  it  be  preferred  to  reckon 
from  the  first  day  of  menstruation  instead  of  the  last,  or  if  the 
record  of  the  former  day  only  be  preserved,  the  average  duration 
may  be  reckoned  at  282  days  instead  of  278,  and  the  same  rule 
applied,  with  the  addition  of  four  days  extra. 

In  confirmation  of  the  calculation  derived  from  the  date  of  last 
menstruation,  the  date  of  quickening,  which  is  on  the  average  at 
about  the  seventeenth  week,  may  be  inquired  for,  although  it  varies 
so  much  in  different  women,  that  no  very  positive  inference  can  be 
deduced  from  it.  Still,  it  is  valuable  as  a  confirmation,  if  it  agrees 
with  the  result  obtained  from  the  date  of  last  menstruation,  while, 
if  there  is  a  very  wide  discrepancy,  this  may  lead  to  the  detection  of 
cases  in  which  either  there  is  menstruation  for  a  period  or  two 
after  conception,  or  in  which  conception  occurs  during  a  period 
of  amenorrhoea.  If,  therefore,  the  date  of  quickening  is  very  widely 
apart  from  what  is  supposed  to  be  the  seventeenth  week,  it  is  well  to 
estimate  the  size  of  the  uterus  by  abdominal  examination.  This 
should  be  done  in  any  case  where  it  is  of  importance  to  have  a 
correct  estimate  of  the  date  of  pregnancy,  as  when  premature  labour 
is  to  be  induced  in  cases  of  pelvic  contraction.  The  position  of 
the  fundus  uteri  at  the  several  months  has  been  already  described. 
(See  p.  103.)  The  estimate  may  best  be  made  in  the  middle 
months  of  pregnancy,  from  the  fourth  to  the  seventh,  and  it  must 
be  remembered  that  the  height  generally  assigned  to  the  fundus 
uteri  at  the  fifth  and  sixth  months  is  too  low,  and  that  the  fundus 
generally  reaches  the  level  of  the  umbilicus  at  the  fifth  calendar 
month  or  soon  after,  not  at  the  sixth.  The  distance  of  the  umbilicus 
from  the  pelvis,  however,  varies  in  different  cases,  and  there  are 
two  methods  which  give  a  more  accurate  result,  the  first  that  of 
measuring  the  height  of  the  fundus  uteri  above  the  pubes  ;  the 
second,  that  of  measuring  the  length  of  the  foetus  itself,  as  it  lies 
within  the  uterus.  For  the  first  method,  the  position  of  the  fundus  is 
made  out  by  palpation  and  percussion,  and  the  distance  from  the 
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point  so  determined  to  the  pubes  is  measured  by  callipers.  In  order 
to  ascertain  the  length  of  the  fcetus  in  utero,  one  arm  of  the  callipers 
is  introduced  into  the  vagina,  and  placed  upon  the  lowest  point  of 
the  head,  the  uterine  wall  intervening ;  the  other  arm  is  placed  on 
the  outside  of  the  abdomen  on  the  highest  part  of  the  breech. 

For  results  of  value  to  be  obtained  from  the  method  of  estimating 
the  height  of  the  fundus  uteri,  it  is  necessary  that  the  fcetus  should 
be  normally  placed  in  the  uterus.  The  other  method  is  available 
whenever  the  long  axis  of  the  fcetus  can  be  brought  into  such  a 
position  that  it  can  be  measured  by  the  callipers. 

The  figures  in  the  first  two  columns  of  the  following  table  are 
mainly  taken  from  those  of  Sutugin,*  which  do  not  differ  greatly 
from  the  results  obtained  by  Ahlfeld.f  The  height  of  the  fundus 
uteri  above  the  pubes  may  also  be  estimated  by  a  tape  measure ; 
but  this  does  not  give  so  accurate  a  result  as  measurement  by  cal- 
lipers. The  average  measurements  taken  by  this  method,  according 
to  Spiegelberg,}  are  given  m  the  last  column  of  the  following  table. 
The  figures  in  the  lower  part  of  the  first  column,  from  the  twenty- 
sixth  to  the  sixteenth  week  are  based  upon  my  own  observation, 
the  averages  given  by  Sutugin  being  taken  from  only  one  or  two 
cases. 


Week  of 
pregnancy. 

40 

Height  of  fundus 
uteri  above  pubes 
measured  by 
callipers. 
Inches. 
  10-0  ... 

Length  of  foetus 
measured  in 
utero. 
Inches. 

  9-7  .... 

Height  of  fundus 
uteri  above  pubes 

measured  by 
tape  (Spiegelberg). 
Inches. 
13-2 

38 

  9-6  ... 

  9-5  .... 

13-0 

36 

  9-3  ... 

  9-2     . . . . 

12-5 

34 

  9-0  .... 

  8-8  .... 

12-0 

32 

  8-7  ... 

....     8-3  .... 

11-5 

30 

  8-3  ... 

  7-9  .... 

11-0 

28 

  7-8  .... 

  7-6  .... 

10-5 

26 

  7-3  .... 

  7-2  .... 

24 

  6-6  .... 

I  8.5 

22  ■ 

  6-0  .... 

20 

  5-4 

18 

  4-7 

16 

  4-0 

According  to  all  three  authors,  the  height  of  the  fundus,  in  the 

tw"  J"?™  0f  ascertaininS  the  length  of  gestation,"  &c.  Obstot.  Journ.  of 
ur.  Brit,  and  Irelund,  Vol.  III.,  1875. 

Bd.'iilp'ST«mUa8°n       013889  "'Ul  dM  A)tcra  dor  frucht"     Arch,  filr  Gytuek., 
i  Lehrbuch  der  Gebursthiilfe,  2nd  ed.,  p.  111. 
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horizontal  position  of  the  woman,  continues  to  increase  progressively 
even  in  the  last  few  weeks  of  pregnancy,  and  the  sinking  of  the 
fundus  in  the  last  two  or  three  weeks,  so  often  spoken  of,  exists 
only  in  the  standing  position.  The  method  of  measuring  the  foetus 
itself,  instead  of  the  height  of  the  fundus,  is  preferable,  especially 
in  cases  of  pelvic  contraction,  when  the  foetal  head  cannot  lie  par- 
tially in  the  pelvis,  and  the  fundus  is  therefore  unduly  elevated. 

Hygiene  of  pregnancy. — Pregnancy  being  a  natural  physio- 
logical condition,  the  ordinary  mode  of  life,  provided  it  is  a  healthy 
one,  should  not  be  too  much  departed  from.  Under  normal  cir- 
cumstances, an  increased  supply  of  nourishing  food  is  generally 
required,  but  it  should  be  given  in  the  most  digestible  form.  It  is 
of  great  importance  to  keep  lip  a  reasonable  amount  of  exercise  in 
the  open  air,  to  preserve  the  muscular  system  in  good  tone.  Women 
of  the  labouring  class,  who  work  in  the  open  air  throughout  preg- 
nancy, pass  through  their  confinements  with  much  greater  ease  than 
those  who  lead  sedentary  lives.  It  is  reasonable  to  expect  that 
women  who  spend  a  great  part  of  the  day  in  bed,  or  on  a  sofa, 
will  be  ill-prepared  for  the  severe  muscular  effort  required  in 
labour.  On  the  other  hand,  excessive  fatigue,  strains,  and  the 
lifting  or  carrying  heavy  weights  are  to  be  avoided.  Women  shoidd 
be  protected  as  far  as  possible  from  any  fright,  mental  shock,  mental 
distress,  or  undue  excitement.  Constipation  is  to  be  guarded  against 
by  diet  as  far  as  possible,  but  violent  purgatives  should  be  avoided. 
Baths  may  be  used  according  to  the  ordinary  custom,  and  the 
genitals  should  be  frequently  washed  with  warm  water ;  but  some 
degree  of  caution  is  reqiured  as  to  vaginal  injections.  They  may 
be  used  if  there  is  leucorrhcea,  but  they  should  neither  be  very  hot 
nor  very  cold,  and  the  injection  should  not  be  made  with  much 
force.  It  is  not  usual  to  abstain  from  marital  intercourse  during 
pregnancy,  although  in  this  respect  the  lower  animals  set  an  example 
to  the  human  race.  Coitus  is,  however,  a  frequent  cause  of  abortion, 
and  much  moderation  is  desirable,  especially  during  the  first  four 
months.  If  a  woman  has  aborted  before,  or  if  there  are  symptoms 
of  threatened  abortion,  abstinence  during  at  least  the  earlier  part  of 
pregnancy  should  be  advised. 

The  dress  shoxdd  be  such  as  to  avoid  all  undue  pressure^  Garters 
should  be  discarded,  as  tending  to  pxomote  varicose  dilatation  of  the 
vdnl  Stays,  if"  worn,  should  be  made  to  expand.  It  is  better, 
however,  to'  use  no  stays,  but  have  each  skirt  of  petticoat  or  dress 
attached  to  a  bodice,  so  as  to  hang  from  the  shoulders.  In  multi- 
paras, if  there  is  a  pendulous  abdomen,  from  laxity  of  the  abdominal 
walls',  involving  a  tendency  to  anteversion  of  the  uterus,  an  abdo- 
minal belt  should  be  worn.    Great  care  shoidd  be  taken  that  the 
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stays  do  not  press  upon  the  nipples  and  flatten  them.  If  the 
nipples  are  already  flattened,  a  guard  may  be  worn  over  them,  and 
this  may  tend  to  promote  their  development,  but  they  should  not  be 
actively  drawn  out.  The  nipples  may  be  hjinbaned,  in  preparation 
for  lactation,  by  washing  them  daily  with  spirit  and  water.  This 
care  is  especially  desirable  in  primiparse,  or  if  there  have  been  sore 
nipples  in  a  previous  lactation. 

The  special  disorders  of  pregnancy  will  be  considered  hereafter. 
The  general  principle  is  to  exhort  women  to  endure  the  minor 
inconveniences  as  unavoidable  for  the  time,  and  specially  to  avoid 
any  unnecessary  activity  in  treatment. 


CHAPTER  XI. 


LABOUE. 

Labour  has  to  be  regarded  in  two  aspects,  first  as  a  series  of  vital 
actions  to  effect  delivery,  secondly  as  a  mechanical  process,  the  course 
of  which  depends  upon  the  motor  forces  which  act,  and  the  resist- 
ances which  are  called  into  play  by  the  relations  of  the  passenger 
to  the  passages  through  which  it  has  to  pass.  The  physiological 
and  clinical  phenomena  of  labour  will  here  be  first  considered. 

Causes  which,  determine  labour. — The  reason  why  labour 
comes  on  so  regularly  at  a  definite  time  is  not  fully  understood. 
There  is  reason  to  believe  that  menstrual  periodicity  has  something 
to  do  with  it.  The  irritability  of  the  uterus  increases  progressively 
throughout  pregnancy,  and  it  is  thought  that,  although  ovulation  is 
suspended,  the  menstrual  nisus  does  to  some  extent  continue,  and 
that  the  uterine  contractions  which  are  periodically  taking  place 
become  more  active  at  the  times  when  menstruation  would  have 
occurred.  Accordingly  abortion  or  miscarriage  is  more  likely  to 
occur  at  such  a  time.  It  is  only  necessary  for  the  ordinary  uterine 
contractions  to  be  intensified  up  to  the  point  at  which  they  begin 
to  cause  some  dilatation  of  the  internal  os  and  pressure  of  the  mem- 
branes against  it ;  and  then  the  reflex  mechanism  is  started  by  which 
the  process  of  labour  thenceforth  goes  on  automatically.  It  appears 
that  the  uterine  irritability  and  the  stimulus  reach  a  sufficient  inten- 
sity to  bring  this  about  generally  at  the  time  when  the  tenth  men- 
strual period  would  have  occurred.  It  remains,  however,  to  explain 
why  this  should  happen  at  the  tenth  menstrual  period  and  not  at 
any  other,  and  this  cannot  be  done  in  a  fully  satisfactory  manner. 
It  cannot  be  due  simply  to  the  magnitude  of  the  uterine  contents 
having  reached  a  certain  point,  for,  when  there  is  an  excessive  secre- 
tion of  liquor  amnii,  a  more  extreme  distension  may  be  produced  in 
the  earlier  months  of  pregnancy  without  bringing  on  labour.  In 
many  cases  of  twin  pregnancy  also,  any  given  degree  of  uterine  dis- 
tension would  be  reached  at  an  earlier  stage. 

In  connection  with  the  explanation  of  the  onset  of  labour,  the 
following  facts  have  also  to  be  explained:  (1)  In  extra-uterine 
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fcetation,  if  the  foetus  lives  up  to  the  end  of  the  ninth  month, 
there  is  a  kind  of  false  labour  at  that  time,  a  decidual  membrane  is 
expelled  from  the  uterus,  and  the  fetus  dies  about  the  same  time. 
(2)  When  one  fetus  dies  in  the  case  of  twins,  it  is  frequently 
retained  within  the  uterus  until  the  other  has  reached  maturity, 
and  is  then  expelled  with  it.  (3)  An  ovum  sometimes  perishes  in 
the  earlier  part  of  pregnancy,  but  is  retained  within  the  uterus  for 
months,  and  sometimes  is  only  expelled  at  the  end  of  the  ninth 
month.  One  of  the  most  plausible  theories  is  that  proposed  by  Sir^  '  , 
J ames  Simpson,  that,  when  the  fetus  approaches  maturity,  a  change, 
namely,  fatty  degeneration,  takes_place  in  the  decidua,  preparing  it 
for  separation  from  the  uterus,  and  somewhat  analogous  to  the 
change  in  the  stalk  of  a  fruit,  causing  its  separation  from  the  tree 
when  the  fruit  is  ripe.  In  consequence  of  this  fatty  degenera- 
tion the  ovum  is  supposed  to  begin  to  act  like  a  foreign  body, 
irritating  the  uterine  nerves,  and  sending  a  reflex  stimulus  to  the 
nervous  centres  by  which  uterine  contractions  are  excited.  This 
view  might  explain  the  causation  of  false  labour  in  cases  of  extra- 
uterine pregnancy,  and  perhaps  also  the  death  of  the  extra-uterine 
fetus  at  Ml  term,  since  an  analogous  change  may  take  place  in  the 
extra-uterine  placenta.*  If  the  thrombosis  in  the  uterine  veins  of  1  • 
the  placental  site,  described  by  some  (see  p.  71),  is  a  normal  occur- 
rence, this  will  aid  in  bringing  on  labour,  by  producing  some 
obstruction  to  the  blood  current  through  the  placenta.  It  is  well 
known  that  lack  of  aerated  blood,  such  as  occurs  in  asphyxia,  tends 
to  produce  uterine  contraction  and  expulsion  of  the  fetus. 

Spiegelberg  proposes  the  theory  that  about  full  term  some  change 
takes  place  in  the  nutritive  requirements  of  the  fetus,  so  that  it  M-Aev} 
requires  some  substance  not  supplied  through  the  placenta,  and  dies 
if  it  does  not  obtain  it ;  that  on  the  other  hand  it  no  longer  requires 
some  substance  hitherto  supplied  to  it,  that  this  substance  accumu- 
lates in  the  maternal  blood,  acts  as  a  chemical  irritant  to  the  nervous 
centres,  and  so  induces  uterine  contractions.  There  seems  to  be  no 
evidence  to  support  this  theory,  and  neither  this  nor  the  last- 
mentioned  will  account  for  a  blighted  ovum  being  discharged  at  the 
end  of  the  ninth  month.  It  appears  possible,  therefore,  that  one  of 
the  elements  of  the  causation  may  be  a  periodicity  inherent,  in 
some  inexplicable  manner,  in  the  nervous  centres,  and  no  more  to 
be  accounted  for  than  the  menstrual  periodicity  of  twenty-eight 

*  According  to  Leopold:  "Studien  Uber  die  Schlcimhaut  des  Uterus,"  Aroh  f 
ni^T'  V  P;  «'  faUy  generation  of  the  decidua  before  labour  is  not  a  constant 
occur,  em-e.  but  there  .8  always  a  change  in  the  layer  where  separation  is  to  take 
place,  consisting  of  a  thinning  of  the  trabecule  which  hold  together  the  network  of 
Spaces  which  exists  at  that  level  of  the  decidua 
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days,  which  itself  also  appears  to  have  its  seat  in  the  nervous 
centres. 

The  essential  element  in  the  process  by  which  the  foetus  is 
expelled  consists  in  the  contractions  of  the  uterus  ;  the  auxiliary 
force  supplied  hy  the  voluntary  muscles  is  only  a  minor  factor. 
This  is  proved  by  the  fact  that,  in  cases  of  paraplegia,  where  the 
abdominal  muscles  are  paralysed,  labour  may  be  completed  in  a 
natural  manner,  while  on  the  other  hand,  in  uterine  inertia,  where 
the  pains  are  absent,  no  voluntary  effort  can  make  the  labour 
progress. 

Nervous   mechanism  of  uterine  contractions. — The 

uterus  is  quite  independent  of  any  direct  control  of  volition.  Con- 
tractions may  go  on  rhythmically  when  a  woman  is  perfectly  insen- 
sible from  apoplexy,  from  the  coma  of  puerperal  convulsions,  or  the 
narcosis  of  anaesthetics.  It  is,  however,  much  under  the  indirect 
influence  of  emotions.  The  accoucheur  often  finds  disagreeable  evi- 
dence of  this  fact  when,  in  the  case  of  a  sensitive  woman,  his  entry 
into  the  room  is  sufficient  to  banish  the  pains,  which  just  before 
were  recurring  regularly.  If  he  takes  his  leave  in  impatience,  the 
pains  are  apt  to  return,  and  the  child  to  be  born  quickly  in  his 
absence.  Again,  it  is  found  greatly  to  conduce  to  the  favourable 
progress  of  labour  to  keep  up  the  woman's  courage  and  hopeful  anti- 
cipation of  its  conclusion.  The  effect  of  mental  shocks  or  sudden 
frights  in  bringing  on  premature  uterine  contractions  is  well  known. 
In  protracted  labour  also,  the  effect  on  the  woman's  mind  of  pre- 
parations for  the  application  of  forceps  sometimes  acts  as  such  a 
stimulus  to  the  pains  that  artificial  assistance  becomes  needless. 
^  After  delivery  not  only  will  suckling  induce  a  sympathetic  con- 
|  traction  of  the  uterus,  but  the  maternal  emotions  induced  by  seeing 
I  the  infant  have  the  same  effect.  In  these  cases  a  stimulus,  or  in 
some  cases  even  an  inhibitory  action,  must  be  transmitted  from  the 
brain  to  the  centres  in  the  spinal  cord. 

The  chief  causes  of  uterine  contraction  are  two  :  first,  periodic 
.  <vl-  centric  discharge  of  nervous  energy  ;  secondly,  reflex  stimulus.  The 

*<fm'JU.Centric  discharges  of  energy  are  manifested  throughout  pregnancy  by 
the  periodic  gentle  uterine  contractions,  alternating  with  relaxation. 
The  tendency  to  periodic  discharge  is  preserved  during  labour, 
when,  though  receiving  a  more  or  less  constant  afferent  impulse 
from  'the  nerves  of  the  uterus  and  vagina,  the  spinal  centres  send 
out  their  stimulus  to  the  uterus  only  at  intervals.  The  centric 
discharge  is  capable  of  being  excited  by  certain  substances  circu- 
lating in  the  blood,  such  as  ergot  and  other  drugs,  or  an  excess  of 
carbonic  acid.  It  is  probably  also  excited  by  some  morbid  material 
in  the  blood  when  premature  labour  is  brought  on  by  some  zymotic 
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disease,  more  especially  small-pox,  or  by  any  very  serious  illness  of 
the  mother. 

X 


when 
thetic 

tractions  excited  by  suckling,  or  other  stimulus  applied  to  the 
breasts,  or  by  the  sudden  application  of  cold  to  any  part  of  the  sur- 
face of  the  body.  In  labour  the  pressure  of  the  head'  upon  the 
vagina  and  perineum,  external  pressure  upon  the  perineum,  or  the 
introduction  of  the  hand  into  the  vagina  to  make  an  examination, 
have  a  similar  effect  in  exciting  pains.  Of  reflex  stimulus  excited 
by  irritation  applied  to  sympathetic  nerves,  and  unaccompanied  by 
pain,  we  find  the  chief  instance  in  the  nerves  of  the  uterus  itself. 
If  the  ovum  is  dead  it  acts  like  a  foreign  body,  and  generally  soon 
excites  the  uterus  to  expel  it,  although  in  exceptional  cases  it  may 
be  retained  for  months.  It  acts  in  a  similar  way  as  a  foreign  body 
if  the  membranes  are  separated  from  the  uterine  wall  over  a  con- 
siderable surface,  or  if  the  liquor  ainnii  is  allowed  to  escape  and  let 
the  uterine  wall  come  into  close  contact  with  the  foetus.  Again,  the 
mode  of  inducing  labour  by  passing  up  a  bougie  between  the  mem- 
branes and  the  uterine  wall  and  leaving  it  there  is  an  instance  of 
reflex  stimulus  applied  through  sympathetic  nerves.  Further,  the 
irritation  caused  by  the  dilating  pressure  of  the  bag  of  membranes 
or  the  foetal  head  upon  the  cervix  is  the  chief  element  in  the  mecha- 
nism by  which  labour  goes  on  automatically  when  once  started. 

Arrangement  of  nerve  centres  and  afferent  nerves.  

Experiments  on  animals  appear  to  show  that  two  centres  for  uterine 
contraction  exist  in  the  spinal  cord,  one  in  the  medulla  oblongata 
and  one  in  the  lumbar  portion  of  the  cord,  andlilsothaTthe  sepa- 
rated uterus  may  have  in  some  degree  a  power  of  rhythmic  action, 
in  virtue  of  the  nerve  centres  contained  in  it.  The  centre  in  the 
medulla  must  be  the  centre  for  reflex  stimuli  transmitted  by  the 
cerebro-spinal  nerves  of  the  upper  part  of  the  body,  and  this  centre 
appears  to  be  excited  to  action  by  the  presence  of  an  undue  amount 
of  carbonic  acid  in  the  blood.  The  centre  in  the  lumbar  part  of 
the  cord  appears  to  be  that  more  immediately  governino-  the  uterus 
Stimuli  are  transmitted  to  it  through  the  cord  from  the  centre  in 
the  medulla,  and  indirectly,  in  the  case  of  emotions,  from  the  brain, 
the  nerves  carrying  the  stimulus  to  the  uterus  belong  to  the  sym- 
pathetic system,  but  these  derive  filaments  from  the  spinal  cord 
trough  the  lumbar  and  sacral  nerves  which  join  the  sympathetic 
Plexuses.  The  body  of  the  uterus  is  supplied  chiefly  from  the 
interior  aortic  plexus,  a  central  plexus  lying  upon  the  bifurcation  of 
rue  aorta,  which  receives  branches  from  the  lumbar  ganglia  of  the 
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sympathetic  as  well  as  from  the  spinal  nerves,  and  is  connected  with 
the  ovarian  (spermatic)  plexus.  Lower  down  the  inferior  aortic 
plexus  divides  into  two  hypogastric  plexuses,  one  at  each  side, 
which  supply  the  rectum  and  the  vagina,  and  also  send  branches  to 
the  lower  part  of  the  body  of  the  uterus  and  the  cervix.  Branches 
from  the  hypogastric  plexus,  together  with  other  branches  from 
the  second,  third,  and  fourth  sacral  nerves,  unite  to  form  what  has 
been  variously  regarded  as  a  ganglion,  or  a  plexus  including  many 
ganglia,  and  has  been  called  the  ganglion  cervicale  uteri.  According 
to  Jastreboff,*  there  are  really  two  groups  of  ganglia,  the  anterior  or 
utero-vesical  ganglia,  supplying  not  only  the  cervix,  but  the  body 
of  the  uterus  and  bladder,  the  posterior  or  recto-vesical  ganglia 
supplying  mainly  the  rectum  and  vagina,  and  sending  branches  to 
the  broad  ligaments.  These  groups  of  ganglia  are  situated  behind 
and  at  the  side  of  the  upper  part  of  the  vagina.  In  pregnancy  they 
undergo  considerable  hypertrophy,  and  form  in  all  a  mass  an  inch 
and  a  half  or  more  in  length. 

Mode  in  which  the  uterus  contracts. — The  intermittent 
character  of  the  pains  in  labour  has  an  important  practical  advan- 
tage both  for  the  mother  and  foetus.  The  relaxation  of  the 
pressure  on  the  soft  parts  allows  their  circulation  to  go  on  freely 
between  the  pains,  and  so  diminishes  the  risk  of  damage  to  them 
from  prolonged  pressure.  The  intervals  of  rest  also  allow  both  the 
nervous  centres  and  the  general  system  of  the  mother  to  recover 
energy.  As  regards  the  foetus,  its  life  would  be  imperilled  by  the 
diminution  of  the  circulation  through  the  uterus  and  placenta  pro- 
duced by  uterine  contraction,  if  the  pains  were  continuous.  Thus, 
when  in  over-protracted  labour  the  uterus  gets  into  a  state  of  con- 
tinuous tetanic  contraction,  the  life  of  the  child  is  generally  lost, 
and  the  exhaustion  of  the  mother  soon  becomes  very  grave. 

The  contraction  of  the  uterus,  like  that  of  other  organs  having 
unstriped  muscular  fibres,  is  not  only  involuntary  but  peristaltic.  The 
peristaltic  action  is  not,  however,  of  a  very  obvious  kind,  as  is  proved 
by  the  very  different  accounts  which  have  been  given  of  it.  It  has 
often  been  said  that  the  contraction  begins  at  the  cervix,  spreads 
thence  to  the  fundus,  and  finally  returns  to  the  cervix  again .  The  truth 
appears  to  be,  that  it  begins  at  the  fundus  and  spreads  to  the  cervix. 
The  pressure  of  the  contracting  wall  on  the  liquor  amnii  would  natu- 
rally cause  bulging  of  the  bag  of  membranes  and  apparent  recession  of 
the  presenting  part  at  the  commencement  of  a  pain,  the  membranes 
being  unruptured,  a  circumstance  which  has  been  given  as  a  reason 
for  supposing  that  contraction  begins  at  the  cervix.    The  time 


*  "  On  the  Ganglion  Cervicale  Uteri."   Obst.  Trans.   Vol.  XXIII. 
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occupied  by  the  Weave  of  contraction  in  spreading  over  the  uterus 
is,  however,  very  small  as  compared  with  the  whole  duration  of  a 
pain,  and  therefore  the  mechanical  effect  is  that  of  a  continuous 
and  not  of  a  peristaltic  contraction.  In  the  case  of  those  animals 
where  several  foetuses  are  contained  in  one  horn  of  the  uterus,  each 
foetus  in  turn  is  conveyed  to  the  vagina  by  a  true  peristaltic  action, 
and  the  direction  of  the  wave  of  contraction  is  then  from  the  fundus 
to  the  cervix. 

The  uterine  contractions  follow  a  certain  rhythm,  but  this 
rhythm  varies  in  the  course  of  labour.  Each  pain  has  a  period  of 
increase,  a  period  of  greatest  intensity,  and  a  period  of  decline. 
Then  follows  a  period  of  complete  relaxation,  considerably  longer 
than  the  whole  pain.  As  labour  advances  and  the  uterine  cavity 
becomes  smaUer  by  the  progress  of  the  foetus,  the  uterine  walls 
necessarily  become  thicker.  The  pains  then  become  more  vigorous, 
especially  if  there  is  considerable  resistance,  and  at  the  same  time 
the  rhythm  is  altered.  The  intervals  become  less  in  proportion, 
and  in  each  pain  the  period  of  greatest  intensity  is  prolonged  while 
the  periods  of  increase  and  decline  become  relatively  less.  If  the 
uterine  muscles  and  nervous  centres  are  well  nourished,  the  inten- 
sity of  the  pains  is  increased  in  proportion  to  the  resistance  encoun- 
tered, so  long  as  the  woman  has  not  become  exhausted. 

Polarity  of  the  uterus.— The  circular  muscular  fibres  of  the 
cervix  do  not  contract  in  conjunction  with  the  rest  of  the  muscular 
wall ;  but,  on  the  contrary,  there  is  a  nervous  correlation  between 
them  of  such  a  kind  that,  with  contraction  of  the  body  of  the 
uterus,  and  especially  with  regular,  rhythmical,  intermittent, 
expulsive  contractions,  such  as  occur  in  labour,  there  is  associated 
a  physiological  yielding  of  the  sphincter  muscles  of  the  cervix 
including  both  internal  and  external  os.  Conversely,  when  the 
body  of  the  uterus  is  inactive,  the  circular  fibres  of  the  cervix 
are  generally  in  action,  and  mechanical  dilatation  of  the  cervix 
tends  to  excite  contraction  in  the  body  of  the  uterus.  These  facts 
were  made  the  basis  of  rather  a  fanciful  description  by  Reil  *  who 
new  that  m  the  uterus  contraction  and  expansion  are  forces 
naturally  m  equipoise,  but  capable  of  polar  divergence.  His  view 
(~  m.  impregnated  uterus  there  is  no  divergence  of  the 
eSsTo1  ?  Predominating;  that  in  pregnancy  expansion 
he  ctv  v  °  l 6  ft'  fUmlUS'  and  contracti°»  to  the  other  pole, 
a  in  '„     !    ?  th'1'  0n  the  °nSet  0f  laW>  contraction  leaps  over 

m  an  overcharged  jar,  from  the  cervix  to  the  fundus,  and  expan- 
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sion  retreats  to  the  cervix ;  while,  after  delivery,  the  forces  again 
come  into  equipoise,  with  a  preponderance  of  contraction. 

The  term  "polarity  of  the  uterus"  is  a  convenient  one,  as 
a  concise  expression  of  the  facts,  but,  in  reality,  the  explanation  of 
the  phenomena  seems  to  be  a  simple  one,  and  to  show  no  real 
analogy  to  electric  polarity.    The  nervous  correlation  by  which  the 
action  of  the  detrusor  muscle  is  associated  with  physiological  yield- 
ing, not  merely  passive  stretching,  of  the  sphincter  muscle  which 
retains  the  contents  of  the  cavity  is  shared  by  the  uterus  with  other 
hollow  viscera,  such  as  the  rectum  and  bladder,  and  in  all  cases  the 
arrangement  subserves  the  same  obvious  purpose.    In  the  case  oi 
the  uterus  the  physiological  yielding  and  relaxation  in  labour 
appear  to  affect  not  only  the  cervix,  but  the  muscular  wall  of  the 
vagina.    In  all  the  cases  spasm  of  the  sphincter  is  apt  to  be  associ- 
ated with  inactivity  of  the  expulsive  muscle.    In  the  uterus,  how- 
ever, there  seems  to  be  a  further  nervous  correlation.    In  order  to 
make  labour  go  on  automatically  when  once  started,  it  is  arranged 
that  the  stretching  of  the  cervix  by  the  bag  of  membranes  or  the 
foetus  should  cause  by  reflex  action  expulsive  contraction  of  the 
body.    The  same  tendency  is  shown  by  the  uterus,  to  some  extent, 
at  other  times,  even  when  unimpregnated.    Thus  in  cases  of 
haemorrhage,  with  laxity  of  the  fundus  and  a  narrow  cervix,  me- 
chanical dilatation  of  the  cervix  will  sometimes  arrest  the  haemor- 
rhage by  stimulating  the  body  of  the  uterus  to  contract  and  close 
the  vessels.    Similarly,  at  any  stage  of  pregnancy,  mechanical  dila- 
tation of  the  cervix  will  generally  set  up  expulsive  pains.  Whether 
or  not  it  be  called  polarity,  this  relation  between  the  body  and  the 
cervix  is  frequently  exemplified  ;  and  when  from  any  nervous  aber- 
ration, whether  of  local  or  general  origin,  there  is  an  abnormal 
condition  of  the  one,  the  condition  of  the  other  is  usually  modified 
in  the  converse  direction.    Thus,  when  there  is  a  spasmodic  con- 
traction or  "  trismus  "  of  the  os  or  cervix  uteri,  there  is  almost 
always  a  deficiency  in  rhythmical  and  regular  expulsive  pams.  II 
the  os  can  be  dilated,  the  pains  will  generally  come  on  regularly, 
and  conversely,  if  rhythmical  pains  can  be  excited,  physiological 
yielding  of  the  os  and  cervix  will  generally  take  place.    It  is 
probable  that  in  the  gentle  uterine  contractions,  which  take  place 
apart  from  labour,  and  are  not  expulsive  in  their  functions,  the 
strong  sphincter  fibres  which  surround  the  internal  os  contract  with 
the  rest  of  the  body  of  the  uterus,  and  prevent  any  tendency  to 
dilatation.    Sometimes  this  may  be  observed  to  take  place  even  in 
labour,  when  there  is  a  tendency  to  spasm  of  the  cervix,  associated 
with  deficiency  of  expulsive  pains,  especially  when  the  liquor  aninu 
has  escaped  prematurely.  The  effect  of  a  pain  may  then  be  actually 
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somewhat  to  close  up  the  internal  or  external  os,  instead  of  to  dilate 
it  further. 

Cause  of  the  pain  in  labour. — The  severe  pain  which 
almost  invariably  accompanies  labour  is  chiefly  twofold  in  its  origin. 
First,  there  is  the  pain  produced  in  the  uterine  muscle  itself  during 
its  contraction.   This  is  aMhogousl^  the  p~auToi'  colic,  and  is  probably 
due  to  compression  of  the  tense  filaments.  This  kind  of  pain  is  felt 
mainly  in  the  abdomen,  over  the  surface  of  the  uterus.  Secondly, 
there  is  the  pain  produced  by  the  stretching  of  the^soft  parts,  the 
pressure  upon  them,  and  also  by  the  strain  upon  the  uterine  liga- 
ments and  attachments,  when  the  uterine  contraction  meets  with 
much  resistance.    In  the  early  stage  of  labour  this  kind  of  pain  is 
due  to  the  stretching  of  the  cervix,  and  especially  of  the  margin  of 
the  external  os.    The  pain  so  produced  is  generally  a  dull,  aching 
pam,  and  is  felt  chiefly  oyer  the  upper  part  of  the  sacrum.  As 
the  foetus  advances,  pain  is  produced  by  stretching  of  the  vagina, 
and  especially  of  the  perineum  and  vaginal  outlet.    This  is  often  of 
a  violent  tearing  character,  and  very  intense,  especially  in  primi- 
parse,  since  the  genital  passage  becomes  more  and  more  sensitive 
towards  its  outlet,  and  in  primipara?,  stretching  never  suffices,  and 
some  laceration  of  the  vaginal  outlet,  at  the  site  of  the  hymen,  is 
inevitable.    In  the  later  stage  of  labour  there  is  often  also  pain 
running  clown  the  thighs,  and  violent  cramps  in  the  thighs  and  le°s 
due  to  pressure  upon  the  sacral  plexus.    The  intensity  of  the  pain 
of  labour  varied-very  greatly  in  different  persons,  in  some  decree 
in  accordance  with  the  amount  of  resistance  experienced,  but  more 
especially  m  proportion  to  the  nervous  susceptibility  of  the  patient 
1  his  applies  especially  to  the  pain  produced  by  the  contraction  of 
the  uterine  muscle  itself.    This  in  some  cases  is  agonising,  while  in 
others  it  is  very  easily  endurable.    In  very  exceptional  cases  labour 
is  gone  through  without  any  sensation  which  could  be  considered  as 
amounting  to  pain,  and  labour  has  even  commenced  during  sleep 
and  been  completed  without  the  mother  being  awakened.    In  such 
cases  there  must  have  been  gradual  and  easy  dilatation,  and  so  little 

ZtanT/        V6iy  Slight  f0rce'  PerhaPs  one  not  ™ch  exceeding 
*e  weight  of  the  child,  has  been  sufficient  to  effect  delivery 
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prolonged  labour,  has  been  already  described  (see  p.  125).  There 
is  some  elevation  of  temperature  also  in  labour.  Normally  it  is 
but  slight,  but,  in  protracted  labour,  it  may  amount  to  as  much  as 
two  or  three  degrees  Fahrenheit.  In  sensitive  women,  who  feel  the 
labour-pains  very  acutely,  labour  may  give  rise  to  extreme  nervous 
disturbance.  Vomiting  is  frequent,  hysterical  manifestations  are 
not  uncommon ;  and  sometimes  at  the  stage  of  most  acute  pain, 
when  the  head  is  passing  the  vulva,  the  woman  loses  all  control 
over  herself,  and  becomes  scarcely  responsible  for  her  actions. 
Rigors  sometimes  occur,  without  any  notable  elevation  of  tempera- 
ture, especially  about  the  time  of  full  dilatation  of  the  os,  and  the 
body  is  not  irnfreqriently  bathed  in  perspiration. 

The  Couese  of  Parturition. 

Premonitory  symptoms. — For  a  week  or  two  before  de- 
livery, the  uterus  generally  sinks  deeper  into  the  pelvis,  while  the 
fundus,  in  the  upright  position  of  the  woman,  falls  more  forward, 
and  thus  becomes  lower.  Symptoms  of  pressure  on  the  chest  and 
epigastric  region  are  thereby  often  relieved.  From  the  increased 
pelvic  pressure,  there  is  often  frequent  micturition,  some  increase  of 
difficulty  in  walking,  and  the  vaginal  secretion  becomes  more  abun- 
dant. There  is  often  also  irritability  of  the  rectum  at  this  time  ; 
and  this,  when  it  occurs,  has  the  advantage  of  freeing  the  pelvis 
from  any  collection  of  fajces.  Exceptionally  in  primiparse,  as 
already  described  (see  p.  104),  the  internal  os  becomes  expanded 
by  painless  contractions,  so  that  the  bag  of  membranes  rests  upon 
the  external  os,  but  in  the  great  majority  of  cases  the  cavity  of  the 
cervix  remains  distinct  from  that  of  the  uterus  until  the  definite 
commencement  of  labour.  In  some  cases,  especially  in  pluripara?, 
no  premonitory  signs  at  all  are  noticed,  and  labour  begins  quite 
suddenly.  In  others,  besides  the  symptoms  already  mentioned,  the 
uterine  contractions  which  occur  throughout  pregnancy  increase  in 
degree,  and  eventually  become  manifest  to  the  woman  herself, 
although  they  are  manifest  earlier  on  examination  by  another 
person.  Such  slight  pains  may  recur  for  a  few  hours  every  evening 
for  several  successive  days,  and  occasionally  may  pass  off  altogether 
for  some  time  before  merging  into  actual  labour. 

Spurious  pains. — The  name  of  spurious  or  false  labour  pains 
is  given  to  pains  which  often  occur  during  the  stage  preliminary  to 
labour,  and  which  are  distressing  to  the  woman,  and  sometimes 
lead  her  to  send  for  her  medical  attendant,  in  the  belief  that  labour 
is  actually  in  progress.  They  consist  of  painful  uterine  con^ctions 
which  are  generally  partial  and  irregular,  and  are,  at  any  rate, 


FIRST  STAGE  OF  LABOUR. 


149 


unaccompanied  by  any  physiological  yielding  of  the  cervix.  They 
are  distinguished  by  the  fact  that  they  produce  no  dilatation  of  the 
os,  and  are  not  accompanied  by  the  copious  lubricating  secretion 
from  the  cervix,  which  is  poured  out  in  actual  labour.  Such 
spurious  pains  are  often  set  up  by  some  local  irritation,  such  as 
digestive  disturbance,  or  accumulation  of  fseces,  and  are  then 
relieved  by  an  aperient  or  enema. 

The  three  stages  of  labour. — It  is  usual  to  divide  labour 
into  three  stages.  The  first  stage  is  that  of  the  dilatation  of  the 
cervical  canal  and  os ;  the  second  or  expulsive  stage  comprises  the 
period  from  the  full  dilatation  of  the  os  up  to  the  complete  expulsion 
of  the  foetus  ;  the  third  stage  is  that  of  the  delivery  of  the  placenta. 

^  The  first  stage. — There  are  three  elements  in  the  mechanism  of 
dilatation  of  the  cervix  and  os :  first,  the  mechanical  stretching  by 
the  bag  of  membranes,  or  part  of  the  foetus  projecting  into  the 
cervix  ;  secondly,  the  contraction  of  the  longitudinal  fibres  of  the 
uterus,  which  draw  the  cervix  open ;  and  thirdly,  the  physiological 
relaxation  of  the  circular  fibres,  which  has  already  been  described 
(see  p.  145)  as  ^  taking  place  in  conjunction  with  the  contraction  of 
the  body  of  theuterus.  It  follows  from  the  principles  of  mechanics, 
that  the  effect  of  any  given  pressure  within  the  bag  of  membranes 
in  producing  a  tension  of  the  edge,  either  of  the  internal  or  external 
os,  is  directly  proportional  to  the  diameter  of  the  os,  and  therefore 
vanishes  when  the  os  is  very  small.  Hence,  if  the  os  is  closed  to 
begin  with,  some  dilatation  by  the  stretching  influence  of  the  longi- 
tudinal fibres  must  have  taken  place  before  the  mechanism  of 
dilatation  by  the  bag  of  membranes,  or  parts  of  the  fetus,  can  come 
into  play.  The  mechanical  action  of  the  dilating  part,  as  it  is 
pressed  into  the  cervix,  is  that  of  a  wedge:  a  fluid  and  uniform 
wedge,  in  the  case  of  the  bag  of  membranes ;  a  solid  and  irregular 
wedge,  in  the  case  of  the  head  or  other  part  of  the  fetus.  It 
follows  that  the  effect  produced  by  the  wedge  varies  according  to 
the  acuteness  of  its  angle  at  the  points  where  it  is  in  contact  with 
the  edge  of  the  os.  In  mathematical  language,  the  tension  produced 
on  the  edge  of  the  os  by  any  given  pressure  within  the  membranes 
is  directly  proportional,  not  only  to  the  diameter  of  the  os,  but  tov  , 


the  sine  of  the  angle  which  the  tangent  to  the  projecting  bag  of1 
membranes  (or  to  the  head  when  that  is  acting  as  dilator),  at  the 
point  where  it  touches  the  edge  of  the  os,  makes  with  the  plane  of 
ine  os.  It  follows  that  the  dilating  force  vanishes  when  there  is  no 
projection,  and  becomes  greater  the  more  complete  is  the  projection. 
ii  lollows,  also,  that  it  becomes  progressively  more  and  more  effec- 
tive in  proportion  to  the  degree  of  dilatation  which  has  already 
oeen  produced.     It  will  hence  be  readily  understood  why  it  is 
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that,  when  the  membranes  are  ruptured,  either  naturally  or  arti- 
ficially, before  the  os  is  large  enough  to  allow  the  head  to  project 
much  through  it,  the  head  forms  an  extremely  bad  dilator  as  com- 
pared with  the  bag  of  membranes.  For  it  either  cannot  project  into 
the  os  at  all,  or  projects  so  little  as  to  form  an  extremely  blunt 
wedge  instead  of  an  acute  one. 

The  commencement  of  actual  labour  is  often  very  indefinite. 
The  preliminary  pains,  which  have  been  already  mentioned, 
become  more  marked,  though  still  at  first  slight  and  at  long  inter- 
vals. Generally  there  takes  place  also  a  discharge  of  mucus,  tinged 
with  blood.  This  depends  upon  separation  of  the  membranes  from 
the  uterus  near  the  internal  os,  or  upon  rupture  of  small  vessels  at 
the  edge  of  the  os,  and  it  therefore  indicates  that  the  pains  are 
beginning  to  be  effective  in  producing  dilatation.  It  is  well  known 
to  nurses  under  the  name  of  the  "show,"  as  a  sign  that  labour  is 
really  commencing.     It  does  not,  however,  invariably  take  place. 

The  internal  os  is  the  first  to  yield  to  the  effect  of  the  pains,  and 
the  cervix  becomes  expanded  so  as  to  form  one  cavity  with  the 
body,  and  allow  the  bag  of  membranes  with  the  presenting  part  to 
rest  upon  the  external  os,  before  the  external  os  itself  undergoes  any 
notable  dilatation.  This  implies  that  a  sufficient  portion  of  the  bag 
of  membranes  must  have  been  detached  from  the  lower  part  of  the 
body  of  the  uterus  to  allow  the  bag  to  project  into  the  cervix,  and 
eventually  through  the  external  os.  The  pressure  of  this  detached 
portion  of  the  ovum,  acting  as  a  foreign  body,  serves  as  a  constant 
stimulus  to  the  uterus  to  further  contraction,  and  generally  thus 
ensures  the  speedy  expulsion  of  the  foetus,  although  in  some  excep- 
tional eases  as  already  mentioned  (see  p.  104),  this  state  of  things 
continues  for  some  days,  or  even  weeks,  before  active  labour.  To 
this  constant  stimulus  to  further  contraction  is  added  the  intermit- 
<4  tent  stimulus  of  pressure  on  the  [cervical)  nerves  produced  by  the 
pains  themselves.  This  stage  will  generally  have  been  reached 
before  the  medical  attendant  is  summoned.  If  an  examination  be 
then  made  during  a  pain,  before  the  os  is  much  dilated,  the  edge 
of  the  os  will  be  felt,  especially  in  primiparse,  as  a  thin,  tense, 
almost  membranous  ring,  with  the  tense  bag  of  membranes  project- 
ing more  or  less  into  it,  so  that  it  is  difficult  to  feel  the  presenting 
part  .until  the  pain  has  passed  off.  After  a  time,  as  the  os  begins 
gradually  to  yield  to  successive  pains,  its  edge  becomes  softer, 
thicker,  and  more  tumid,  and  this  change  is  a  sign  that  dilatation 
will  thenceforth  proceed  more  rapidly.  In  parous  women  the  edge 
of  the  os  is  often  found  soft  and  thick  when  first  examined. 

The  amount  of  suffering  experienced  during  the  first  stage  of 
labour  varies  very  much  in  different  persons.    As  a  rule  the  woman 
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is  able  to  be  up  and  about.  As  tbe  dilatation  advances  tbe  pains 
recur  at  progressively  shorter  intervals,  but  each  pain  is  short,  com- 
pared with  the  pains  of  the  expulsion  stage,  not  usually  exceeding 
a  minute  in  length.  As  a  general  rule  the  pain  consists  of  uterine 
contraction  only,  and  the  muscles  of  expiration  are  not  called  into 
play  as  auxiliaries.  The  woman  may  cry  out  freely  from  the 
severity  of  the  pain,  and  there  is  no  involuntary  holding  of  the 
breath  for  expulsive  effort.  Towards  the  end  of  the  first  stage 
the  pains  often  recur  more  frequently  than  the  more  prolonged  and 
vigorous  pains  of  the  expulsive  stage,  and  to  women  of  a  susceptible 
nervous  temperament  they  may  be  more  distressing,  partly  because 
the  woman  does  not  feel  that  progress  is  being  made.  When  the 
pains  are  frequent  the  pulse  may  become  more  rapid,  sometimes 
reaching  100,  but  falls  again  after  the  membranes  are  ruptured, 
and  there  are  longer  intermissions  between  the  pains.  Unless  the 
first  stage  has  been  very  long  protracted,  and  provided  that  the  mem- 
branes are  not  ruptured,  this  increase  of  rapidity  in  the  pulse  is  not 
of  much  moment,  and  has  not  the  same  significance  as  a  rapid  pulse  ^ 
in  the  expulsive  stage.  As  the  os  is  dilating,  a  copious  lubricating 
secretion  is  poured  out  by  the  mucous  glands  of  the  cervix,  and  the 
vaginal  walls  become  relaxed  and  dilatable.  The  presence  of  this 
secretion  in  abundance  is  a  very  important  practical  sign  to  the 
accoucheur  that  the  labour  is  likely  to  be  completed  rapidly.  It  is 
of  value  not  only  from  its  own  mechanical  effect,  but  as  an  indica- 
tion that  the  vagina  as  well  as  the  cervix  is  passing  into  a  suitable 
condition  of  preparedness.  Like  the  lubricating  secretion  poured 
out  in  coitus,  it  is  greatly  under  the  influence  of  the  nervous 
system.  It  is  liable  to  be  deficient  when  there  is  a  tendency  to 
spasm  of  the  cervix,  or  a  deficiency  of  rhythmical  pains,  also  when 
there  is  any  source  of  irritation  either  from  any  abnormal  condition 
of  the  genital  passages,  or  from  unduly  frequent  examination  at  an 
early  stage  of  labour.  It  is  also  more  likely  to  be  deficient  if 
labour  is  premature,  especially  if  induced  artificially. 

The  bag  of  membranes,  which  at  first  bulges  at  the  external  os  only 
in  the  form  of  a  watch-glass  (Fig.  95,  p.  206),  protrudes  more  and 
more  as  the  first  stage  advances,  and  eventually  may  form  a  sausage- 
shaped  swelling  in  the  vagina  (see  Fig.  69,  p.  152),  and  even  protrude 
externally  at  the  vulva.  When  the  mechanism  of  nature  is  carried 
out  to  the  greatest  perfection,  the  membranes  have  just  such  a  strength 
that,  when  the  os  is  fully  dilated  to  the  width  of  the  expanded  vagina, 
and  not  till  then,  the  pressure  of  the  liquor  amnii  is  raised  by  the 
increasing  pains  up  to  a  point  sufficient  to  rupture  them.  The  rup- 
ture generally  takes  place  at  the  bulging  part ;  the  liquor  amnii  in 
tront  of  the  head  then  flows  away,  and  a  portion  also  of  the  rest. 
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The  head,  however,  being  pressed  down  into  the  cervix,  fills  it  up 
like  a  ball-valve,  and  retains  a  certain  part  of  the  liquor  amnii.  A 


Fig.  69. — From  a  frozen  section  of  a  patient  -who  died  in  labour,  the  head  having 
entered  the  pelvic  cavity,  but  the  membranes  being  yet  unruptured.   L.  Liver ; 
i  S,  Stomach ;  Pa,  Pancreas ;  D,  Duodenum ;  a,  Aorta ;  PI,  Placenta ;  oi,  Os 
internum  ;  El,  Bladder ;  oe,  Os  externum  j  u,  Urethra  ;  M,  Bag  of  membranes ; 
B,  Rectum.    (After  C.  Braune.) 

portion  of  this  is  retained,  until  after  the  birth  of  the  foetus,  but 
generally  a  little  flows  away  at  the  commencement  of  each  succes- 
sive pain,  the  uterine  pressure  beginning  to  affect  the  liquor  amnii 
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before  it  has  pressed  the  head  into  firm  contact  with  the  whole 
border  of  the  os  uteri,  or  of  that  part  of  the  genital  canal  which  it 
is  entering.  Thus  the  longer  labour  is  protracted  the  more  closely 
does  the  uterine  wall  come  into  contact  with  the  fetus.    If  any 


^S^Z^S^ heador  breech  presents' aW  the 

haPPens5  if  Iro,     ',:         fl0WpS"Way  ""mediately.    The  same  result 
prevented  from  descending  into  and  filling  up  the  os. 
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The  termination  of  the  first  stage  must  be  defined  as  being  marked, 
not  by  the  rupture  of  the  membranes  but  by  the  complete  dilatation 
of  the  os,  or  at  any  rate  by  its  dilatation  to  such  a  point  that  it 
offers  no  obstacle  to  the  advance  of  the  presenting  part.  When  the 
rupture  of  the  membranes,  either  by  nature  or  by  art,  just  coincides 
with  such  dilatation,  it  marks  the  transition  from  the  first  to  the 
second  stage.  The  cervix  uteri  is  then  converted  into  a  continuous 
tube  with  the  vagina  (see  Fig.  70),  the  vaginal  portion  of  the  cervix 
merely  remaining  as  a  flaccid  border  resting  flat  against  the  dilated 
vagina  (oe,  Fig.  70). 

More  frequently  there  is  no  very  well  denned  boundary  between 
the  first  and  second  stage.  The  membranes  give  way,  or  are  rup- 
tured artificially  before  dilatation  of  the  os  is  quite  complete.  The 
pains  then  acquire  the  character  of  those  of  the  second  stage,  and 
the  bead  begins  to  advance,  while  there  is  still  a  rim  of  the  cervix 
overlapping  the  greater  diameter  of  the  head,  and  forming  a  part 
of  the  obstacle  to  its  progress.  The  effect  often  is  that  this  rim  of 
the  cervix  is  carried  down,  to  some  extent,  with  the  head  towards 
the  vaginal  outlet;  If  the  membranes  rupture  still  earlier,  before 
much  dilatation  of  the  os  has  been  effected,  the  first  stage  is  liable 
to  be  much  protracted,  and  the  child's  life  runs  a  greater  risk.  This 
occurs  more  frequently  in  priruiparse,  in  whom  the  os  presents  a 
greater  resistance  to  dilatation.  So  long  as  the  membranes  are 
intact,  and  there  is  sufficient  liquor  amnii  present,  the  head  is  not 
pressed  down  at  all  into  the  os,  before  its  full  dilatation,  but  on  the 
contrary  recedes  during  a  pain.  The  child  being  thus  only  sub- 
jected to  the  equable  pressure  of  the  liquor  amnii  on  all  sides,  its 
circulation  is  not  likely  to  be  seriously  interfered  with. 

When  the.  membranes  are  unusually  tough  and  are  not  ruptured 
artificially,  the  bag  of  membranes  may  be  expelled  quite  outside  the 
vulva,  and  even  the  head  may  pass  through  the  vulva  within  the 
unruptured  membranes.  The  membranes  then  generally  rupture 
about  the  situation  of  the  neck,  after  the  birth  of  the  head.  The 
o  child  is  popularly  said  to  be  born  with  a  caul,  and  to  the  so-called 
caul  peculiarly  lucky  properties  have  been  superstitiously  attributed. 
When  the  bag  of  membranes  is  thus  carried  down  in  front  of  the 
head,  it  is  usually  torn  away  from  the  placenta.  In  most  cases  the 
amnion  alone  forms  the  caul,  the  chorion  having  ruptured  at  the 
usual  place,  and  remaining  attached  to  the  placenta,  but  some- 
times the  caul  is  formed  of  both  membranes.  Still  more 
rarely  the  whole  ovum  may  be  expelled  entire,  and  the  child  will 
then  be  suffocated  if  the  membranes  are  not  ruptured  artificially. 
The  uterus  acts  at  a  great  disadvantage  in  propelling  the  foetus 
while  the  membranes  are  entire,  not  only  because  the  body  to  pass 
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through  the  passages  is  larger,  but  because  it  does  not  itself  gain 
strength  through  the  diminution  of  its  cavity,  and  consequent 
thickening  of  its  walls,  on  the  escape  of  the  liquor  amnii.  Such 
an  event,  therefore,  is  only  likely  to  happen  when  the  child  is 
small  relatively  to  the  pelvis,  and  the  quantity  of  liquor  amnii 
also  comparatively  small.  Occasionally  a  certain  amount  of  water 
escapes  early  in  labour,  and  a  bag  of  membranes  is  nevertheless 
afterwards  found   presenting.    This   generaUy  depends   on  the 


%T1^^^^°f4^»  «J.e  ™  1-  Body  of  uterus;  2>  Its  cavity; 
apex  of  Interior  triable  fi  v„  J*1'^  5ALower  ?P  °f  08  externum,  forming 
triangle;  8  FouUette-  q'  p'  Vaglna;  /-.Hymen,  forming  apex  of  posterior 
andrdaxedfl^Ee^^JXr^p'V10,  v.Kt}**l  ".  Bladder,  empty 
16,  Vesico-ureri™ f„™  'f   '  ^aus<  u<  Reeto-vagmal  septum;  15,  Perineum- 

^^^^i^r'' 17' Pouch  of  D°^ias=  ^  ^>"; 

t11^8  bf n  rUptUred  n0t  at  the  08  but  higher  up 
mm'i  tt  I       '  "  ■  ^  "**  the  eSCaPe  °f  a  POTti™  of  liquor 
St L   TrV3  m°re  01        dosed  by  the  pressure  of  the 
SttSn^  th6re  i3  fluid  between  the  chorion 

sue '  S2  tW°  bagS°f  ^embranes  may  then  be  ruptured  in 
chor  oni       rnally  1  S°  flrd  is  8aid  t0  be  secreted  between  the 
Mode  t  T  WaU'.and  t0  be  e^Hed  with  the  early  pains, 

which  loTe  t        ■   "  ^  mgina  ^d.-The  soft/parts 
close  the  pelvic  cavity  below  and  form  the  pelvic  floor,  as 
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seen  in  anteroposterior  section,  may  be  regarded  as  made  up  of  two 
triangles,  the  anterior  and  posterior  pelvic  triangles.*  The  apex  of 
the  anterior  triangle  is  at  the  cervix  uteri,  its  base  at  the  pubes. 
The  apex  of  the  posterior  triangle  is  at  the  edge  of  the  perineum, 
its  base  is  formed  by  the  lower  part  of  the  sacrum  and  the  coccyx. 
The  two  triangles  are  separated  by  the  vagina,  which  forms  a  trans- 
verse slit,  the  weakest  part  of  the  pelvic  floor,  and  allows  one 
triangle  to  slide  upon  the  other  to  some  extent  (see  Fig.  71,  p.  155). 
Of  the  two  the  anterior  triangle  is  the  most  moveable,  since  its  base 
only  is  fixed,  and  its  apex  moves  up  and  down  with  the  cervix 
uteri.  The  lower  side  of  the  posterior  triangle  has  its  mobility 
limited  by  its  close  connection  with  the  lower  end  of  the  rectum, 
which  is  held  in  place  by  strong  muscles,  the  levator  ani  and 
others. 

The  mode  in  which  the  vagina  expands  in  labour  is  shown  by 
Braune's  frozen  sections  (Figs.  69,  70,  pp.  152,  153).  The  anterior 
pelvic  triangle  is  drawn  upwards,  while  the  posterior  pelvic  triangle 
is  pushed  downward  by  the  advancing  head.  The  two  triangles 
thus  open  to  let  the  foetus  pass  like  double  swing  doors,  which 
swing  open  in  opposite  directions,  and  thus  convert  the  vagina  into 
a  wide  canal. 

The  tension  produced  by  the  contraction  of  the  longitudinal  fibres 
of  the  uterus  necessarily  exercises  an  upward  traction  upon  the 
cervix  to  which  they  are  attached.  The  anterior  pelvic  triangle  is 
free  to  yield  to  this  traction  and  is  accordingly  drawn  upward,  so 
that  the  upper  part  of  the  bladder  is  elevated  above  the  pubes  (see 
Fig.  69,  p.  152),  and  the  peritoneum  is  stripped  off  it.  Before  the 
commencement  of  labour,  the  whole  of  the  bladder,  when  empty,  is 
below  the  level  of  the  top  of  the  pubes.  When  the  anterior  triangle 
has  been  drawn  upward,  the  lower  part  of  the  bladder  lies  behind 
the  pubes,  flattened  by  pressure  of  the  presenting  part.  The  urine, 
if  any,  is  contained  in  the  upper  part,  above  the  level  of  the  top^of 
the  pubes.  The  anterior  margin  of  the  os  externum  (oe,  Fig.  70, 
p.  153)  becomes  higher  in  reference  to  the  plane  of  the  brim  than 
the  posterior  margin.  The  anterior  margin  of  the  os  internum 
(oi,  Fig.  70)  is  also  elevated  as  much  as  1  -8  inches  higher  above 
the  plane  of  the  brim  than  the  posterior  margin.  The  longitudinal 
tension  has  also  the  effect  that  the  cervix  is  greatly  elongated  as  wel  l 
as  expanded  laterally,  and  its  walls  are  thereby  the  more  thmned.t 

*  See  Hart :"  Atlas  of  Female  Pelvie  Anatomy,"  pp.  57— 67. 

t  It  is  not  certain  that  the  great  elevation  of  the  os  internum  above  the  level  ot  tiie 
brim  shown  in  figure  70,  is  to  be  regarded  as  a  usual  occurrence  in  normal  labour,  it 
is  true  that  the  pelvis  is  not  contracted,  but  the  membranes  are  stdl  mtoct  althoug n 
the  os  is  fully  expanded,  and  the  second  stage  of  labour  so  far  advanced,  that  the  neau 
is  resting  on  the  pelvic  outlet.    Labour  may  have  been  prolonged,  therefore,  in 
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Since  the  posterior  pelvic  triangle  cannot  be  drawn  upwards  as  a 
whole,  but,  on  the  contrary,  is  driven  downward  by  the  advancing  X 
head  (see  Fig.  70,  p.  153),  the  posterior  wall  of  the  uterus,  especially  ' 
of  the  cervix,  is  more  thinned  than  the  anterior.  Hence  arises  the 
greater  liability  to  rupture  at  the  posterior  wall.  In  this  instance 
the  retraction  ring  (see  footnote,  p.  104)  appears  to  be  indistinguish- 
able from  the  internal  os  uteri.  In  proportion  as  the  wall  of  the 
uterus  below  this  level  becomes  thinned  by  stretching,  longitudinal 
and  transverse  ;  so  the  wall  above  it  becomes  thickened  by  retraction 
or  shrinking,  chiefly  longitudinal. 

Caput  succedaneum  in  the  first  stage.— If  the  mem- 
branes are  ruptured  before  the  os  is  fully  dilated,  and  especially  if 
the  dilatation  is  long  deferred  and  the  pains  active,  an  effusion  of 
serum  takes  place  beneath  that  part  of  the  scalp,  or  other  presenting 
part  of  the  foetus,  which  projects  into  the  os,  and  so  is  unsupported° 
in  consequence  of  the  pressure  to  which  aU  the  rest  of  the  foetus  is 
subjected.  In  addition  to  the  serum  a  small  quantity  of  blood 
may  also  be  effused.  The  swelling  thus  produced  is  called  the 
caput  succedaneum,  and  it  may  form  a  prominence  elevated  for  half 
an  inch  or  more  above  the  surface  of  the  cranial  bones.  It  renders 
the  shape  of  the  head  more  sharply  conical,  and  thus  better  adapted 
for  the  wedge-like  action  of  dilating  the  cervix.  It  therefore  tends 
to  compensate,  in  some  small  degree,  for  the  loss  of  the  bag  of  mem 
branes  as  a  dilator.  The  position  of  the  caput  succedaneum  as 
regards  the  foetus  will  be  considered  hereafter  in  reference  to  the 
mechanism  of  labour. 

Second  or  Expulsive  stage.— As  soon  as  the  membranes 
are  ruptured,  if  the  os  has  reached  the  stage  of  Ml  dilatation  or 
nearly  so,  the  character  of  the  pains  is .  completely  altered  This 
arises  from  two  causes:  first,  because  the  cavity  of  the  uterus  is 
diminished,  and  its  walls  thereby  rendered  thicker  and  their 
muscular  power  stronger  ;  secondly,  because  there  is  an  increase 

ith  the  fetus,  and  the  cervix  and  vagina  being  pressed  upon  by 
the  hard  head  instead  of  the  elastic  bag  of  membranes.  Immediately 
after  the  rupture  of  the  membranes,  the  uterus,  contracting  round 

recur  i  aPPearS  t0  take  a  IeSt  f°r  a  Sh0rt  time-  Then  the  pains 
recur,  and  are  now  much  more  powerful  and  prolonged  each  min 

less  than  a  minute.    At  first  the  pains  are  often  at  longer  intervals 

in  figure  TO^^SrtflE  M  it     "'*  -^J"*3  ^  lo™r  <*al 

peritoneum  L.  BwEff  o^vlh^n?  >  E  "\    °Ut  th°  mmo  p0sitil)n'  hnt 
Uring  at  the  level  oMhe  t„p"  f  the  X  reflection  of  peritoneum 
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than  those  of  the  latter  part  of  the  first  stage,  and  the  pulse,  in 
consequence,  becomes  quieter  between  the  pains.  As  labour  ad- 
vances they  become  again  more  frequent,  and  as  the  head  begins  to 
press  upon  and  pass  through  the  vulva,  pains  often  come  in  quick 
succession,  with  hardly  any  perceptible  interval,  until  the  head  is 
born.  In  the  expulsive  stage,  not  only  are  the  uterine  contractions 
more  powerful,  but  the  woman  now  instinctively  aids  them  by  the 
expiratory  muscles,  which  act  as  they  do  in  defecation.  These  bear- 
ing-down efforts,  though  they  are  made  instinctively,  are  to  some 
extent  under  the  control  of  the  will.  In  order  to  fix  the  pelvis  and 
the  chest,  the  woman  involuntarily  places  her  feet  against  some 
support,  such  as  the  foot  of  the  bed,  and  clutches  something  with 
her  hands,  such  as  a  long  towel  tied  to  the  foot  of  the  bed.  A  deep 
breath  is  first  taken,  and  then  the  glottis  is  closed,  and  all  the 
expiratory  muscles  put  into  strong  action.  The  abdominal  pressure 
so  produced,  besides  its  own  direct  mechanical  effect,  probably 
stimulates  the  uterus  to  more  vigorous  contraction.  In  consequence 
of  this  action  of  the  auxiliary  muscles,  the  character  of  the  cry  is 
altered  in  the  expulsive  stage.  There  is  no  longer  any  loud  crying- 
out  during  the  height  of  a  pain,  but  instead  of  this  the  breath  is 
held,  and  the  silence  is  broken  only  by  short  deep  expiratory  groans 
in  the  intervals  between  the  bearing-down  efforts.  As  the  pain  is 
passing  off,  or  when  it  is  just  commencing,  there  may  still  be  loud 
crying-out. 

Although  the  contractions  of  the  uterus  are  more  violent  in  the 
second  stage,  they  are  often  less  distressing  than  the  pains  of  the 
first  stage.  The  woman  herself  feels  the  presence  of  a  solid  body  to 
be  expelled,  her  attention  is  taken  up  by  the  semi-voluntary  efforts 
which  she  makes  to  expel  it,  and  her  patience  is  no  longer  tried  by 
the  feeling  that  no  progress  is  being  made.  The  action  of  the  respira- 
tory muscles  must  be  regarded  as  reflex  although  partially  under  the 
control  of  the  will.  For  the  bearing-down  efforts  may  take  place 
to  some  extent,  under  chloroform  narcosis,  if  not  too  deep,  or  in  the 
coma  following  puerperal  convulsions.  The  auxiliary  forces  can 
only  act  with  a  closed  glottis,  and  the  action  of  the  glottis  has  been 
well  compared  to  that  of  a  safety-valve.  As  the  head  approaches 
fc»  the  outlet  of  the  vagina,  which  is  the  most  sensitive  part  of  the 
canal,  and  where  there  is  most  risk  of  laceration,  the  pain  becomes 
so  intense  at  the  height  of  a  contraction,  if  a  rupture  is  threatened, 
that  the  woman  opens  her  glottis  to  cry  out.  The  effect  is  imme- 
diately to  take  off  a  part  of  the  expulsive  force,  and  so  diminish  the 
risk  of  rupture.  Such  an  outcry  generally  takes  place  when  the 
head  is  just  on  the  point  of  passing,  and  the  perineum  and  vaginal 
outlet  are  at  their  greatest  strain.    Besides  the  safety-valve  action  of 
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the  glottis,  which  takes  place  automatically,  the  accoucheur  may 
also  utilise  it  to  some  extent  to  regulate  the  course  of  labour.  If 
the  pains  are  ineffective,  and  the  bearing-down  efforts  weak,  he  may 
exhort  the  woman  to  hold  her  breath,  and  make  stronger  efforts  ;  if, 
on  the  other  hand,  the  pains  are  violent  and  a  rupture  of  the 
perineum  is  threatened,  he  may  tell  her  to  cry  out,  and  not  to  hold 
her  breath. 

Under  the  influence  of  the  pains  of  the  second  stage,  the  head 
advances  intermittently,  receding  somewhat  in  the  intervals  of 
the  pains  in  consequence  of  the  elasticity  of  the  soft  parts.  A 
caput  succedaneum  is  formed  more  frequently  in  the  expulsive 


Kg.  72.— Appearance  of  the  vertex  at  outlet  of  vulva. 

stage  than  in  the  first  stage,  and  it  now  occupies  that  part  of  the 
jeau  which  looks  in  the  direction  of  its  motion,  and  is  unsupported 
by  either  cervix  or  vaginal  walls,  being  clue  as  before  to  the 
eflect  of  pressure  upon  aU  the  rest  of  the  fetus.  By  the  pressure 
ot  the  head  as  it  descends,  the  rectum  is  emptied  of  any  feces 
S  i  V  m&J.  C°^n-    As  the  head  beSins  t°  Press  upon  and  dis- 

samp  H  nea,  b°dy'  the  perineUm  bulSes  °utward>  at  the 
Sff Jt  is  elongated  and  its  anterior  margin  carried  forward. 

forward  Z  I  f  *         ^  ''  the  anU3  itself  is  ™ed 

the  SrW  ,  head  Pr°trUdeS  thr0Ugh  the  v«lva>  ^e  stretching  of 
S  S  ^  ,apait  the  maT^n  of  the  *™»>  ^  the  anus  opens 
upon  it V  *°™,  the  anterior  waU  of  the  rectum  resting 

upon  it  (see  Fag.  72).    Eventually  the  edge  of  the  perineum. 
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stretched  almost  as  thin  as  a  membrane,  forms  a  ring  round  the  apex 
of  the  head,  if  it  has  not  been  lacerated  in  a  previous  labour.  The 
perineum  may  be  so  thin  toward  its  anterior  part,  that  the  sutures  of 
the  head  can  be  felt  through  it.  (Fig.  73.)  Before  this  can  take 
place  in  a  primipara,  the  inevitable  laceration  at  the  posterior  part  of 
the  vaginal  outlet,  marked  by  the  insertion  of  the  hymen,  must  have 


Pig.  73.— Emergence  of  foetal  head  at  vulval  outlet.    2S,  Second  sacral  vertebra ; 
B,  Bladder ;  B,  Eectum  ;  a,  Anus ;  /,  Fourchette ;  ur,  Urethra.  (After  Bchrceder.) 

already  occurred.  By  alternate  advance  and  recession  of  the  head, 
the  thin  margin  of  the  perineum  is  gradually  stretched.  Sometimes 
the  head  is  arrested  at  the  end  of  a  pain,  with  the  thin  ring  still 
stretched  over  it  and  intact,  but  no  longer  recedes.  This  has  been 
called  the  stage  of  "  crowning,"  and  when  it  occurs,  may  generally 
be  taken  as  a  sign  that  the  head  will  pass  without  any  serious 
laceration  of  perineum.  As  soorTas  the  greatest  diameter  of  the 
head  has  passed,  the  elastic  and  contractile  forces  of  the  vagina  assist 
its  further  progress,  and  the  edge  of  the  perineum  quickly  slips  over 
it.  Slight  laceration  of  the  fourchette  at  this  time  is  very  com- 
mon, but  not  inevitable.  The  body  is  sometimes  expelled  by  the 
same  pain,  and  generally  by,  at  any  rate,  the  following  one,  which 
occurs  after  a  short  interval  of  rest,  and  is  followed  by  a  gush  of  pent- 
up  liquor  amnii,  generally  mingled  with  some  blood  which  indicates 
partial  detachment  of  the  placenta.  Thus  terminates  the  second 
stage  of  labour.  The  description  of  the  third  stage  will  be  deferred 
tilf  after  the  consideration  of  the  mechanism  of  the  second  stage. 


CHAPTER  XII. 

THE   MECHANISM   OF  LABOUR. 

The  manner  in  which  the  foetal  head  passes  through  the  cenital 
canal  depends  upon  the  propulsive  forces  which  act  upon  ft3 
he  resistance  winch  it  meets.    In  order,  therefore,  to 'undent  nd 
the  mechanism  of  labour  in  head  presentations,  and  the  various 
ZZTtIT ^  PaSS^  *  18  -cessar;,™ 

The  propulsive  force  produced  by  a  uterine  contraction  is  made 
up  of  two  parts-(l)  the  general  intra-uterine  pressure  (2)  the 
direct  uterine  pressure  upon  the  foetus.  P^sswe,  {z)  tlie 

oUhTZ31  intra-uterine  Pressure.-The  contracting  waUs 

w  rr1^-^  the  bag  °f  m^ranes  in  its*JX 

Ine  aT T*  *  *  that  nuid  which,  in' 

general,  zs  uniform  throughout  every  part  of  it,  with  the  exception 

it  elf   VSTt10n  ^  tff6rent  l6VelS'  due  t0  °f  t 

L  rfrn i  g!  aS  C6rViX  Ut6ri  is  Cl0sed  ™  Propulsive  for  e 
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cervix  ITh,  0Vllin  aS  a  Wh0le  forwards  though  the 

iSd  fr  m  tln°  UP°n  the  fetus-    Its  d™ction  may  be 

if  there  were  aTe  c  „  §     membranes>  that  is  to  say, 

branes  wh!  h  ^tf«  over  every  part  of  the  meml 

^d  opposite  to  hat  whit  i ,  ,  \W  mUSt  therefore  be  ^ 
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the  central  axi of  St  other  words,  it  acts  in 

the  membranes        1  ^  PerPendic^  to  its  plane.  If 
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After  the  rupture  of  the  membranes,  the  head  usually  fills  up  the 
cervix  uteri  or  vagina  like  a  ball  valve,  and  a  considerable  propor- 
tion of  the  liquor  amnii  is  retained  within  the  cavity  of  the  uterus, 
although  a  small  quantity  of  it  generally  continues  to  escape  at  the 
commencement  of  each  pain  throughout  the  course  of  labour.  The 
general  intra-uterine  pressure  then  acts  on  the  upper  surface  of  the 
head,  while  that  part  which  projects  into  the  os  uteri  or  vagina  is 
unsupported.     The  force  acting  on  the  head  from  this  cause  is 
equivalent  to  a  fluid  pressure  equal  to  that  of  the  liquor  amnii  act- 
ing on  the  upper  surface  of  the  head,  including  that  part  which  is 
articulated  to  the  trunk.    The  reason  of  this  is  that  the  trunk 
would  be  in  equilibrium,  as  far  as  regards  the  liquor  amnii,  if  a 
surface  of  similar  fluid  pressure  were  substituted  for  the  area  of 
junction  with  the  head  ;  and  therefore  the  effect  of  the  fluid  pres- 
sure transmitted  from  the  trunk  to  the  head  is  the  same  as  if  the 
trunk  were  removed  and  the  fluid  acted  directly  on  the  head.  Thus 
results  a  propulsive  force,  acting  no  longer  upon  the  whole  ovum 
but  upon  the  head.    It  is  not  transmitted  to  the  head  through  the 
condyles,  but,  in  analogy  with  the  former  case,  its  direction  is  per- 
£  pendicular  to  that  circle  of  the  head  where  the  head  ceases  to  be 
'  pressed  upon  by  the  cervix  or  vagina,  as  the  case  may  be,  and  lies 
in  the  central  axis  of  that  circle. 

In  general  there  is  free  communication  between  the  liquor  ammi 
within  the  uterus  and  that  in  the  bidging  bag  of  membranes  in 
L»  -aJffii*  front  of  the  head,  sometimes  called  the  «  fore^aters."  During  a 
'  '  pain  the  bulging  of  the  membranes  is  increased  and  the  head  appears 
to  recede.  So  long  as  this  is  the  case,  the  general  intra-uterine 
pressure  does  not  exercise  any  propulsive  force  upon  the  foetus  until 
after  rupture  of  the  membranes.  There  is  one  exception,  however, 
to  this  rule.  Sometimes,  when  the  liquor  amnii  is  scanty,  and  the 
expulsive  stage  of  labour  progresses  with  the  membranes  still  unrup- 
tured, as  shown  in  Fig.  69,  p.  152,  the  head  may  fit  so  tightly  m 
the  genital  canal  as  to  shut  off  the  fore-waters  from  the  liquor  amnn 
within  the  uterus.  The  increased  intra-uterine  pressure  due  to  a 
pain  is  then  not  transmitted  to  the  fore-waters  and  exercises  a  pro- 
pulsive force  on  the  foetus  due  to  the  excess  of  the  intra-uterine 
pressure  over  that  of  the  fore-waters. 

It  is  to  be  noted  that  in  Barbour's  frozen  section,  representing  the 
second  stage  of  labour,  the  head  near  the  outlet,  liquor  amim  inter- 
venes  between  the  breech  and  the  fundus  uteri.  The  chief  force  at 
work  is  therefore  the  general  intra-uterine  pressure. 

Direct  uterine  pressure.-Besides  the  pressure  transmitted 
through  the  liquor  amnii,  the  uterine  walls  exercise  direct  pressure 
on  the  body  and  limbs  of  the  foetus  where  they  come  in  contact, 
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and  thus  produce  a  force  which  is  transmitted  to  the  head  throng 
the  fatal  sjnne  and  the  occipital  condyle,  If  the  uterus  were  to 
contract  like  a  uniform  bag,  it  would  tend,  during  a  pain  toTssume 
a  spherical  shape,  the  sphere  being  that  form  which  has'h  smTs 
surface  for  a  glven  amount  of  cubic  contents.  This  is  not  famd  to 
be  the  case.  When  uncontracted,  the  uterus  lies  like  a  mor  Se 
flaccxdbag;  but,  when  it  contracts,  it  tends  to  assume  a  certaS 


--The  cavity  of  the  ute^e^e  Mnt  canal  ^  .  ^  rf 
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^  the  circ^rlig^S^ffi:    This  proves  that  the  action  1 
68  13  relatlv^y  so  powerful  that  the  axis  of  the 
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fcetus  is  straightened  by  the  pain,  notwithstanding  the  pressure  on 
the  breech.    And  thus  is  explained  the  fact  that  the  pressure  on 
the  breech,  due  to  the  action  of  the  longitudinal  fibres,  is  able  to 
transmit  a  force  through  the  spine  to  the  head  without  loss,  notwith- 
standing the  pliant  nature  of  the  fetal  axis,  that  axis  being  supported 
on  all  sides  by  the  circular  fibres,  and  so  prevented  from  bending. 
The  direction  of  the  force  resulting  from  the  direct  uterine  pres- 
V    sure  on  the  fcetus  is  approximately  parallel  to  the  axis  of  the  uterus. 
The  direction  of  the  axis  of  the  uterus  during  labour  is  generally 
considered  to  be  normally  nearly  coincident  with  the  axis  of  the 
pelvic  brim,  but  varies  to  some  extent  either  in  consequence  of 
the  common  deviation  of  the  fundus  uteri  toward  the  right  side, 
or  in  accordance  with  the  position  of  the  woman.    In  the  absence 
of  a  pain,  while  the  woman  is  lying  on  her  back,  the  fundus  uteri 
is  inclined  backward  in  reference  to  the  axis  of  the  brim,  a  position 
which  is  seen  also  in  the  frozen  corpse  (Fig.  69,  p.  152)  ;  but 
during  a  pain,  in  the  second  stage  of  labour,  the  fundus  becomes 
more  or  less  thrown  forward,  in  consequence  of  the  descent  of  the 
diaphragm  produced  by  the  preliminary  deep  inspiration.  When 
the  woman  stands  upright,  on  the  other  hand,  the  fundus  is  apt  to 
be  inclined  forward  in  reference  to  the  axis  of  the  brim,  if  the  abdo- 
x  minal  walls  are  lax.    On  the  whole,  the  average  direction  of  the 
axis  of  the  uterus  may  be  regarded  as  being  slightly  inclined 
I  "posteriorly  in  reference  to  the  axis  of  the  brim  (see  Fig.  74,  p.  163). 
This  implies  a  corresponding  inclination  of  the  force  due  to  direct 

uterine  pressure. 

Auxiliary  forces.— In  the  expulsive  stage  of  labour,  when  the 
auxiliary  muscles  come  to  the  aid  of  the  uterus,  the  first  step  is  that, 
at  the  onset  of  a  pain,  the  woman  takes  a  deep  breath  and  then 
closes  the  glottis,  thus  fixing  the  diaphragm.  This  descent  of  the 
diaphragm  depresses  somewhat  the  fundus  uteri,  and  thus  brings  the 
uterine  axis  more  nearly  into  coincidence  with  the  axis  of  the  brim. 
The  glottis  remaining  closed,  the  expiratory  muscles  of  the  abdomen 
and  chest  compress  the  abdominal  contents,  just  as  m  defecation 
or  micturition,  while  the  diaphragm  remains  passive.  The  abdo- 
minal pressure  thus  produced  acts  over  every  part  of  the  outside  ot 
the  uterus  except  those  which  are  below  the  level  of  the  stratum 
of  cellular  tissue  in  the  pelvis  forming  the  floor  of  the  abdominal 
cavity.  The  part  of  the  uterus  thus  pressed  upon  coincides  nearly 
with  that  part  of  the  muscle  which  is  actively  contracting.  The 
effect  of  the  auxiliary  muscles  is  therefore  to  add  to.  each  of  the 
resultant  forces  already  mentioned,  namely  the  generaUr^iterine 
pressure,  and  the  direct  uterine  pressure  on  the  fetus.  It  has  al|0_ 
another  influence  of  great  practical  value,  namely,  that  litendgjo 
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press  the  uterus  downwards,  as  n.  whole,  towards  the  pelvis.  This 
takes  off  the  tension  placed  by  the  nterine  contractions  on  that 
lower  distensible  uterine  segment  which  intervenes  between  the 
strong  retracting  or  thickening  part  of  the  muscle  (see  p.  156),  and 
the  attachments  of  the  uterus  to  the  pelvis,  and  which  accordingly 
is  the  part  of  the  uterus  most  liable  to  rupture.  Thus  the  tendency 
to  rupture  of  the  uterus  is  resisted  by  an  efficient  action  of  the 
auxiliary  muscles,  and  is  more  likely  to  occur  if  the  abdominal  walls 
are  weakened  by  fat  or  over-distension. 

In  a  protracted  labour,  as  the  liquor  amnii  gradually  escapes  more 
and  more'  completely,  the  uterine  walls  come  into  closer  contact 
with  the  foetus,  and  thus  the  relative  importance  of  the  general 
intra-uterine  pressure  becomes  progressively  less,  and  that  of  the 
direct  uterine  pressure  on  the  fcetus  progressively  greater.  This 
will  happen  the  more  rapidly  if  any  deformity  of  the  pelvis  pre- 
vents the  head  descending  into  it  sufficiently  to  act  effectively  as  a 
ball-valve.  It  will  be  observed  that  the  force  exerted  by  the  general 
intra-uterine  pressure  on  the  head  is  always  perpendicular  to  that 
circle  of  the  soft  parts  which  the  head  is  at  the  moment  entering,  and 
therefore  acts  always  at  the  greatest  possible  advantage.  That  pro- 
duced by  the  direct  uterine  pressure  acts  nearly  in  the  axis  of  the 
brim  until  the  head  is  so  far  advanced  that  the  trunk  meets  the  in- 
clined pelvic  floor  (see  Fig.  73,  p.  160).  It  then  becomes  inclined 
more  forward,  but  still  does  not  act  so  strictly  in  the  direction  in 
which  the  head  is  advancing  as  the  other  force.  It  is  therefore  an 
advantage  if,  in  the  later  stage  of  labour,  a  considerable  quantity  of 
liquor  amnii  is  still  retained. 

KCagnitude  of  the  forces  acting  in  labour.— The  force 
exerted  by  the  uterus  is  of  much  greater  magnitude  and  importance 
than  that  produced  by  the  auxiliary  muscles.  This  is  proved  by 
the  fact  that,  if  pains  are  absent,  no  voluntary  effort  is  effective 
m  forwarding  labour.  Matthews  Duncan*  has  ascertained  experi- 
mentally the  force  necessary  to  rupture  the  membranes,  and  finds 
it  to  vary  from  4£  to  361b.,  the  average  being  151b.  He  infers 
that  the  minimum  force  necessary  to  complete  labour  does  not 
much  exceed  that  which  ruptures  the  membranes,  and  believes  that 
the  force  naturally  expended  does  not  often  exceed  501b.  Schatz 
endeavoured  to  measure  the  force  directly  by  manometer,  and  found 
it  to  vary  between  17  and  551b. 

The  natural  rupture  of  the  membranes  at  a  certain  time,  which 
normally  should  correspond  to  the  completion  of  the  first  stage, 
gg?  tw<>  factors,  first  the  increase  in  size  of  the  os  uteri, 

•  Mb*  el     .  *  "Ao.  iVcc^i  flMoiu**  ■ 

*  Researches  in  Obstetrics,  p.  299. 
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and,  secondly,  the  progressive  increase  in  the  force  of  the  pains. 
Supposing  the  pressure  of  the  liquor  amnii  to  remain  constant,  the 
effect  of  that  pressure  in  producing  tension,  and  therefore  tendency 
to  rupture,  of  the  enclosing  membrane,  is  proportional  to  the  radius 
of  that  sphere  which  corresponds  in  curvature  to  the  projecting  bag 
of  membranes  at  any  point.  While  the  os  is  still  small,  the  pro- 
truding membranes  form  a  segment  of  a  small  sphere,  but  as  the  os 
enlarges,  the  corresponding  sphere  also  enlarges,  and  with  it  the 
strain  upon  the  membranes,  even  apart  from  any  increased  vigour 
in  the  pains. 

Resistances. — The  movements  of  the  head  and  other  parts  of 
the  foetus  in  passing  through  the  pelvis  are  determined  by  the 
directions  of  the  resistances  they  encounter.  It  has  already  been 
explained  (see  p.  15)  that  the  pelyisjsso  shaped  that  it  corresponds, 
in  a  degree,  to  a  female  screw.  The  largest  diameter  gradually 
changes  from  a  transverse  to  an  antero-posterior  direction,  as  it  is 
traced  from  above  downwards,  and  the  anterior  and  posterior 
inclined  planes  of  the  ischium  are  so  arranged  that  the  left  anterior 
and  right  posterior  quarters  of  the  pelvis  combine  to  form  a  portion 
of  a  screw  with  a  turn  from  left  to  right,  the  right  anterior  and  left 
posterior  quarters  another  portion  of  screw  with  the  opposite  turn, 
namely  from  right  to  left.  When  the  head  reaches  the  floor  of  the 
pelvis  it  meets  an  inclined  plane  sloping  forwards,  formed,  first,  by 
the  lower  part  of  the  sacrum,  secondly  by  the  coccyx  with  the 
muscles  attached  to  it,  thirdly  by  the  soft  parts  between  the  coccyx 
and  the  anus,  together  with  the  recto-vaginal  septum  which  lies 
flattened  against  them,  and  finally  by  the  perineal  body.  This 
inclined  plane,  as  it  exists  in  a  multipara  when  the  vaginal  canal  is 
as  yet  only  partially  dilated,  is  well  seen  in  the  section  from  a  frozen 
body,  shown  in  Fig.  70,  p.  153.  In  a  primipara,  the  perineal  body 
extends  much  further  forward,  and  its  position,  when  fully  distended 
by  the  advancing  head,  is  shown  in  Fig.  73,  p.  160. 

The  movement  of  the  presenting  part,  as  it  approaches  the  outlet 
of  the  soft  parts,  is  much  affected  by  the  shape  of  the  strong  muscle 
which  virtually  forms  the  sphincter  of  the  vagina,  namely  the 
anterior  portion  of  the  levator  ani  (Fig.  75,  2').  The  main  attach- 
ments of  this  are  anteriorly  to  the  posterior  surface  of  the  pubes 
and  posteriorly  to  the  sphincter  ani,  with  which  it  blends,  ami 
through  the  medium  of  this,  to  the  coccyx.  Hence,  when  the 
pelvic  floor,  driven  down  before  the  advancing  fetus,  is  bulged 
outward,  and  the  anterior  portion  of  the  levator  ani  stretched  open, 
this  muscle  being  attached  most  firmly  anteriorly  and  posteriorly 
and  comparatively  free  at  the  sides,  takes  the  form  of  an  ellipse, 
with  its  long  diameter  antero-posterior.    In  easy  labours,  when  the 
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presenting  part  does  not  fit  tightly  to  the  bony  pelvis,  the  shape  of 
this  elliptic  opening  has  more  to  do  than  that  of  the  pelvis  with  the 


FlS'475'nh^eSOfrlvicfloo^seenfromabove-      Urethra;  2.  Vagina  -  3  Rectum- 


SSH-the  J^/i?mete»  of  the  Presenting  part  into  the  antero- 
posterior diameter  of  the  outlet. 


Positions  of  the  Head  in  Vertex  Presentations. 

of  lie  pell  ^  TV11*6™  ?°  bikn'  °CCUpy  alm0St  ^  dkmeto 
authors  n!T"  v        TpleSt  clM8lfication  »  that  adopted  by  British 

5 Wolf mg  t0  W  lidl  the  rclvis  is  divided  illt0  *™  quadrants 
fiJJWfJ  and  tran»™™  ]i™>,  and  four  positions  of  the 
head  are  described  according  to  the  quadrant  in  which  the  occiput 
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Fig.  76.— Brim  of  the  pelvis,  and  base  of  the  foetal  skull  in  the  first  cranial  position. 


Fig.  77.— Brim  of  the  pelvis,  and  base  of  the  foetal  skull  in  the  second  position. 


Fig.  78.-Brim  of  the  pelvis,  and  base  ot  the  f uetol  skull  in  the  third  position. 
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lies.  For  any  other  presenting  part  there  will  also  be  four  cor- 
responding positions.  Again,  it  is  usual  with  British  authors  to 
name  the  right  oblique  diameter  of  the  pelvis  that  diameter  which 
passes  through  the  right  sacro-iliac  synchondrosis,  and  the  left  oblique 
that  which  passes  through  the  left  sacro-iliac  synchondrosis.  It 
must  be  borne  m  mind,  that  by  some  continental  writers  exactly 
the  reverse  usage  is  adopted. 

The  four  following  are  the  positions  of  the  fcetal  head  ■— 
First  or  left  occipitoanterior  (L.  0.  A.).— The  long  diameter  of 
the  head  approximates  toward  the  right  oblique  diameter  of  the 


Kg.  79.-Brim  of  the  pelvis,  and  base  of  the  total  skull  in  the  fourth  position. 

Pelvis.  The  occiput  points  toward  the  left  foramen  ovale  •  the 
lorehead  toward  the  right  sacro-iliac  synchondrosis 

Second  or  right  occipitoanterior  (B.  0.  A.).— The  long  diameter  of 
™?  headrr,fProxuii^es  towards  the  left  oblique  diameter  of  the 

forZ"  i  ,  T? Uti  ?0intS  t0Ward  the  riSht  foramen  °™le  >  the 
lorehead  toward  the  left  sacro-iliac  synchondrosis 

ftord  or  right  occipito-posterior  (P.  0.  P.).— The  long  diameter  of 

Slvi7  T^Pr0XUnateS  t0Ward  the  *  oh]i^  dia**ter  of  the 
Sol  •  I  f  T Pw  V°m*a  toward  the  riSht  Bacro-iliac  synchon- 
drosis ,  the  forehead  toward  the  left  foramen  ovale 

the  hZ  °r  kft  °°ciPit0-P°steri°r  (L-  0.  P.)— The  long  diameter  of 
pe  vis eadTfPpr°Xlmates.  toward         left  oblique  diameter  of  the 

he  foreheadetnCCiPi  .r^VT^1  the  left  8^o-iliac  synchondrosis ; 
«  lorehead  toward  the  right  foramen  ovale. 

^  LntStf  ^t6  positions  ^  Ion^ diameter  °f  thc 

rule  it  i,  Z  7  fny  hqUe  diameter  of  the  l-'vis,  for,  as  a 
^e,it  M  more  near]y  transvcrsc  than  antero-posterior,  Imt  nnly 
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that  it  approximates  more  nearly  to  that  oblique  diameter  than  to 
any  other.  If  the  long  diameter  of  the  head  is  exactly  transverse, 
it  is  regarded  as  being  on  the  boundary  between  the  first  and  fourth, 
or  between  the  second  and  third  positions ;  if  it  is  exactly  antero- 
posterior (which  can  only  happen  in  a  transversely  contracted 
brim),  it  is  regarded  as  being  on  the  boundary  between  the  first 
and  second  or  between  the  third  and  fourth. 

These  four  positions  of  the  vertex,  or  of  any  other  presenting 
part,  such  as  the  face  or  breech,  can  at  once  be  deduced  if  the 
following  two  facts  are  remembered — first,  that  the  back  of  the 
child  looks  forward  in  the  first  and  second  positions,  backward  in 
the  third  and  fourth  ;  secondly,  that  its  antero-posterior  diameter 
lies  in  the  right  oblique  diameter  of  the  pelvis  in  the  first  and  third 
positions,  in  the  left  oblique  diameter  in  the  second  and  fourth.  It 
should  also  be  remembered  that  the  back  of  the  child  is  to  the 
mother's  left  in  the  first  and  fourth,  to  her  right  in  the  second  and 
third  positions. 

It  has  been  mentioned  (see  p.  4)  that,  at  the  pelvic  brim,  the 
transverse  diameter  is  the  largest.  The  reason  why  the  long 
diameter  of  the  head  generally  enters  the  pelvis  somewhat  obliquely 

JoAcas  io«  and  not  in  the  transverse  diameter,  is  twofold.  First,  the  psoas_and 
iliacus  muscles  so  reduce  the  transyerse^diameter^at.  the  brim  that, 

sWcl  IrTthe  pelvis  clothed  with  its  soft  parts,  the  transverse  diameter  is 
not  greater  than  the  oblique.  Secondly,  the  jnitial^ojition  of  the 
head  is  areatly  influenced  by  the  position  of  the  body  of  the  child 
before  the  onset  of  labour.  The  child  generally  lies  in  the  uterus 
with  its  back  directed  somewhat  forward.  The  main  reason  for 
this  is  that  the  posterior  wall  of  the  uterus  is  rendered  somewhat 
convex  inwardly  by  the  projection  of  the  lumbar  vertebras  of  the 
mother.  (See  Fig.  69,  p.  152,  and  Fig.  74,  p.  163.)  The  foetus 
is  therefore  better  accommodated  to  the  shape  of  the  uterus 
when  the  fetal  spine  is  turned  away  from  the  spine  of  the 

m°if  6the  conjugate  diameter  of  the  pelvic  brim  is  contracted,  while 
the  transverse  is  relatively  large,  the  long  diameter  of  the  head 
enters  the  brim  almost  exactly  in  the  transverse  diameter.  In  the 
much  more  rare  cases  in  which  the  pelvis  is  contracted  transversely 
at  the  brim,  to  such  an  extent  that  its  antero-posterior  diameter 
is  the  largest,  the  long  diameter  of  the  head  may  enter  the  brim 
nearly  in  that  antero-posterior  diameter,  provided  that  there  is  insuf- 
ficient room  for  it  in  the  other  diameters. 

The  proportion  of  cases  in  which  the  vertex  presents  is  more 
lo  U  i  than  96  per  cent.  In  about  24,000  deliveries  m  Guys  Hospital 
kl'r    -    Wn  Cha^it  was  96-9  per  cent.    As  to  the  relative  frequency 
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of  the  different  positions  of  the  vertex,  very  various  estimates  are 
given.    All  authorities  agree  that  the  first  position  is  much  the  ^J-'X 
commonest,  and  its  frequency  is  variously  given  as  from  65  to  80  « 
per  cent,  of  vertex  presentations.    Almost  all  authorities  also  agree  ^°  D L° 
that  the  fourth  position  is  much  the  rarest,  and,  according  to  the  \5 
highest  estimate,  its  frequency  is  less  than  5  per  cent.    The  chief 
difference  of  opinion  is  as  to  the  relative  frequency  of  second  and 
third  positions.    The  cause  of  the  discrepancy  is  partly  that  third  f 
positions  generally  change  into  second,  and  that  the  case  may  be 
observed  for  the  first  time  either  before  or  after  the  change  ;  partly 
that,  when  the  back  of  the  foetus  is  toward  the  right,  the  long  axis 
of  the  head  is  often  so  nearly  transverse  that  it  is  difficult  to  say 
whether  the  position  shoidd  be  called  second  or  third. 

It  was  taught  by  Naegele  that,  in  99  per  cent,  of  all  cases,  the 
long  diameter  of  the  head  lay  at  first  in  the  right  oblique  diameter 
of  the  pelvis,  and  that  second  positions,  as  well  as  fourth  were 
excessively  rare.  The  general  opinion  of  modern  authorities  is 
rather  that  primary  second  positions  are  about  as  common  as 
third,  so  that  the  frequency  of  each  may  be  taken  as  about  15 
per  cent. 

The  chief  reason  why_,the  long  diameter  of  t.h^,pgj_f^qucafl7 
lies  in  the  right  oblique  diameter  of  the  pelvis  is_  that  the  left 
oblique  diameter  of  the  pelvis  and  lower  part  of  abdomen  is  partially 
occupied  by  the  rectum  and  sigmoid  flexure,  with  their  contents 
and  so  affords  less  space.  Another  cause  also  contributes  to  the 
great  frequency  of  the  first  or  left  occipitoanterior  position  The 
pregnant  uterus  generally  not  only  has  a  natural  obliquity  toward 
the  right  side,  but  is  rotated  somewhat  on  its  axis,  so  that  its  front 
looks  toward  the  right,  and  its  left  side  is  foremost.  The  left  and 
anterior  portion  of  the  uterus  therefore  occupies  the  most  dependent 
position  when  the  woman  is  standing  upright.  The  foetus,  W  in 
its  usual  attitude,  with  the  limbs  flexed,  is  most  readily  accommo- 
dated to  the  shape  of  the  uterus  when  its  anteroposterior  diameter 
nearly  corresponds  with  the  transverse,  or  greatest,  diameter  of  the 
u  enne  cavity.  Its  back  is  most  frequently  directed  forward  and 
not  backward,  partly  from  the  effect  of  the  accommodation  of  the 
"tape  of  the  uterus  to  the  position  of  the  maternal  spine,  which  has 

the  hi        7  mT101ied  (See  P-  170)'  and  from  A""  effect  of 

h  higher  specific  gravity  of  the  spinal  column  of  the  fetus,  when 

of  z ^xrstandmg1rpr:ghb-  Hence  ft  foUows  that  ^  ^Ck 

forward  88        7    ™  t0  the  left  side'  and  somew^ 
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Movements  op  the  Fcetal  Head. 

It  has  already  been  explained  that  the  curved  axis  of  the  pelvis 
(Fig.  16,  p.  18)  is  a  line  drawn  to  represent,  as  nearly  as  possible, 
the  path  described  by  the  centre  of  the  foetal  head  in  passing 
through  the  genital  canal.  While  the  centre  of  the  head  is  passing 
along  the  curve,  the  head  makes  certain  rotations  on  various  axes, 
which  it  is  important  to  study,  in  order  to  understand  the 
mechanism  of  labour,  and  its  modifications  under  various  circum- 
stances. The  mechanism  will  first  be  described  for  the  case  in 
which  the  head  lies  in  the  left  occipitoanterior,  or  first,  position 
(L.  0.  A.).  The  most  important  of  these  subsidiary  movements  are 
enumerated  as  follows  : — 

Flexion. 

Internal  Eotation. 
Extension. 
External  Rotation. 

Flexion.  While  the  membranes  are   still  unruptured,  and 

before  any  expulsive  force  has  begun  to  act  uponjhe  foetus,  the 
liead~hes~bver  the  os  uteri  in  a  variable  position,  but  rather  flexed 
than  extended.    If  liquor  amnii  is  abundant  the  position  may  be 
intermediate  between  flexion  and  extension.    The  two  fontanelles 
WtherT^early  on  the  same  level,  the  anterior  being  perhaps  some- 
what the  lowest,  owing  to  the  shape  of  the  head.    Both  fontanelles 
can  be  reached  with  about  the  same  readiness,  and  the  sagittal 
suture  between  them  crosses  the  centre  of  the  presenting  part. 
When,  however,  the  head  is  so  large  as  to  fit  tightly  into  the 
lower  segment  of  the  uterus,  th3  liquor  amnii  in  that  part  being 
comparatively  scanty,  the  head  is  already  considerably  flexed  before 
the  rupture  of  the  membranes,  in  order  to  adapt  it  to  the  containing 
cavity.    As  soon  as  the  membranes  are  ruptured,  and  the  head 
begins  to  meet  with  resistance,  either  from  the  cervix  uteri,  or  other 
part  of  the  genital  canal,  a  movement  of  flexion  of  the  chm  upon 
the  sternum  begins,  if  flexion  does  not  already  exist,  associated 
with  the  onward"  movement  of  the  centre  of  the  head  along  the 
pelvic  axis     By  this  movement  a  mechanical  advantage  is  gamed, 
for,  when  flexion  is  complete,  €Ei~pe5teiralSaeter  of  the  head 
which  has  to  pass  any  plane  of  the  pelvis  is  no  longer  the  longi- 
tudinal or  occipito-frontal  {of,  Fig.  49,  p.  85),  but  either  the  sub- 
occipito-bregmatic  {sb,  Fig.  49,  p.  85)    or  one  nearly  approxi- 
mating to  it    The  length  of  the  occipito-frontal  diameter  being 
about  4-6  inches,  and  that  of  the  sub-occipito-bregmatic  only  3  8, 


MOVEMENTS  OF  FOETAL  HEAD. 


173 


there  is  thus  a  gain  of  about  three-quarters  of  an  inch,  even  -without 

any  moulding  of  the  head!    Also  the  maximum  diameter  of  the 

whole  head  (ma,  Fig.  49),  instead  of  lying  at  aU  across  the  pelvis, 

becomes,  when  flexion  is  complete,  nearly  coincident  with  the  axis 

of  the  plane  in  which  the  centre  of  the  head  is  lying. 

Cause  of  flexion. — The  cause  of  flexion  is  twofold  °  The  first  cause 

depends  iipon  the  position  of  the  occipital  condyles  nearer  to  the 

occiput  than  to  the  forehead,  the  second  upon  the  irregular  shape  of 

the  head.     The  first  cause  is  the  simplest,  and  in  general  the 

most  important.     Its  mode  of  action  is  illustrated  by  Fig.  80. 

Suppose  a  c  to  be  a  line  drawn  parallel  to 

the  axis  of  the  uterus  and  passing  through 

the  occipital  condyles.    This  will  be  the 

direction  of  the  propulsive  force,  so  far  as 

this  depends  on  the  direct  uterine  pressure 

on  the  foetus  (see  p.  162).    The  head,  in 

entering  any  part  of  the  genital  canal,  will 

be  resisted  most  at  the  two  extremities  of 

its  longest  or  antero-posterior  diameter, 

o  F  (Fig.  80),  and  the  resistances  at  o 

and  f  may  be  considered  equal.  The 

head  may  then  be  regarded  as  a  lever, 

balanced  about  the  point  c,  where  the  line 
of  propidsive  force  cuts  o  f,  by  the  resist- 
ances at  o  and  F.  Since  the  anterior  arm 
F  c  of  the  lever  is  longer  than  the  posterior 
arm  o  c,  the  resistance  to  the  forehead  will 
have  the  mechanical  advantage,  and  the 
forehead  will  be  retarded  more  than  the 
occiput.  When  labour  is  difficult  and  pro- 
longed so  that  most  of  the  liquor  amnii 
drains  away,  and  the  direct  uterine  pres- 
sure is  the  chief  force  at  work,  the  movement  of  flexion  so  produced 
will  generally  go  on  until  it  is  stopped  by  the  chin  coming  into 
contact  with  the  sternum,  or  with  the  arm  of  the  fcetus  which 
»  often  forced  down  under  the  chin  by  the  expulsive  force  (see 
■Big.  69,  p.  152).  In  easy  rapid  labour,  when  the  general  intra-uterine 
pressure  is  the  chief  force  in  action,  flexion  remains  more  moderate 
not  perhaps  exceeding  that  which  exists  in  utero.  In  general,  advance 
and  flexion  take  place  together,  but  it  is  possible  for  flexion  to  occur 
before  advance,  if  the  head  is  about  to  enter  a  strait  of  the  pelvis 
which  u  too  small  to  receive  it  while  unflexed.    For,  during  a  pain 

he  occiput  may  be  pushed  slightly  downwards,  and,  during  the 
interval,  the  head  as  a  whole  pushed  as  much  backwards  by  the 


Fig.  80.- 


-Diagram  of  head 
lever. 


Lever. 


174 


MECHANISM  OF  LABOUE. 


resistance  of  the  elastic  soft  parts,  and  the  forehead  so  elevated.  In 
this  way  the  occiput  may  be  slightly  depressed,  and  the  forehead 
slightly  elevated  alternately  until  sufficient  flexion  has  heen  pro- 
duced to  allow  the  head  to  advance  as  a  whole  into  the  narrow 
part,  whether  constituted  by  the  bony  pelvis,  the  cervix,  or  soft 
parts  elsewhere. 

The  second  cause  of  flexion  comes  into  play  even  if  there  is  no 
force  transmitted  through  the  condyles,  the  only  propelling  force 
being  the  general  fluid  pressure,  transmitted  to  the  foetus  through 
the  liquor  amnii*    It  arises  from  the  relation  between  the  shape 


Rg.  81— Diagram  to  illustrate  the  mode  in  which  flexion  is  produced  by  the 
pressure  of  the  girdle  of  contact  on  the  head. 

of  the  head  and  the  pressure  exercised  upon  it  at  the  girdle  of 
contact  either  with  the  os  uteri,  or  the  yet  imperfectly  expanded 
soft  parts  elsewhere.  The  head,  looked  at  from  the  side,  is  seen  to 
form  an  unequal  wedge,  the  slope  at  the  occipital  end  being  steeper 
than  at  the  frontal  (see  Fig.  49,  p.  85,  and  Fig.  80).  Fig.  81  repre- 
sents the  head,  the  still  imperfectly  expanded  os  uteri  forming  the 
girdle  of  contact.  The  resultant  of  the  general  fluid  pressure  acts 
perpendicularly  through  the  centre  of  the  os,  in  the  line  r  o.  The 
pressures  at  the  girdle  of  contact  (disregarding  friction)  act  perpen- 
dicularly to  the  surface,  that  is,  at  the  ends  of  the  longest  diameter 
engaged  (a  b),  they  act  along  the  lines  A  H,  b  h.    Their  resultant 


»  See  Lahs.  Die  Theorie  der  Geburt.   Bonn.  18T7. 
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must  act  through  the  point  h  where  these  lines  meet,  and  it  must 
act  perpendicularly  to  the  plane  of  the  os,  if  the  head  as  a  whole  is 
not  being  pushed  toward  the  forehead,  or  toward  the  occiput,  that 
is  to  say,  it  acts  in  the  line  d  h  parallel  to  f  g.  We  have  then  two 
equal  forces  acting  in  opposite  directions,  hut  not  in  the  same  straight 
line.  This  forms  what  in  mechanics  is  called  a  couple,  and  it  will 
cause  the  occiput  to  descend  and  the  forehead  to  rise  until  the 
tangents  at  a  and  b  are  equally  inclined  to  f  g,  in  which  case  the 
point  H  and  also  the  point  c  will  lie  upon  f  g.  If  friction  is  taken 
into  account  it  will  somewhat  limit  the  effect  produced,  so  that  the 


Fig.  82.— Diagram  to  illustrate  the  increase  of  flexion  by  pressure 
.after  the  head  has  entered  the  genital  canal.  ' 

angles  which  the  tangents  at  a  and  b  make  with  the  plane  of  the 
os  will  not  become  perfectly  equal,  but  it  will  not  alter  its 
general  character.  It  will  be  observed  that  flexion,  produced  by 
this  cause,  need  not  go  so  far  as  to  bring  the  chin  into  contact  with 
the  sternum. 

A  second  effect  of  the  pressure  of  the  girdle  of  contact  is  produced 
during  the  intervals  of  the  pains,  when  a  partial  flexion  has  already 
occurred.  Fig.  82  represents  a  head  in  such  a  position  encased  in  a 
cylindrical  elastic  canal.  The  pressures  at  a  and  b,  during  the  in- 
tervals of  propelling  force,  will  act  perpendicular  to  the  surface  in 
the  direction  of  the  arrows.  They  will  thus,  as  shown  in  the  figure 
term  a  pair  of  equal  forces,  or  «  couple,"  tending  to  rotate  the  head 
on  a  transverse  axis,  so  as  to  increase  its  flexion.  This  kind  of 
LTcklWf  hefxevM  ™n  by  the  lower  segment  of  the  uterus, 
general  L n         ,  T^™*  °f  the  Together  with  the 

U  tS  dZ  f,  leXOT  t0  PreP°nde™te  over  extensor  muscles,  it 

the  cause  of  the  flexion  existing  in  utero. 
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The  effect  of  flexion  is  that,  instead  of  the  examining  finger 
touching  a  point  near  the  middle  of  the  sagittal  suture,  the  pos- 
terior fontanelle  becomes  progressively  more  within  reach,  and  the 
anterior  fontanelle  relatively  higher.  When  flexion  is  complete  the 
posterior  fontanelle  may  be  nearly  at  the  centre  of  the  presenting 
part  and  of  the  caput  succedaneum,  while  the  anterior  fontanelle 
may  be  out  of  reach,  especially  when  the  head  is  much  elongated 
by  moulding. 

Internal  Rotation. — By  the  movement  of  internal  rotation 
the  long  diameter  of  the  head  changes  from  a  position  not  far  from 
the  transverse  diameter  of  the  pelvis  into  the  antero-posterior  or 
nearly  so.    In  this  rotatory  movement,  therefore,  the  head  describes 


Fiff  83  —Outline  of  the  internal  surface  of  the  left  half  of  the  pelvis.  The  two 
curved  lines  mark  the  path  of  the  occiput  in  the  first,  and  in  the  occipito- 
anterior termination  of  the  fourth  positions. 

rather  more  than  one-eighth  of  a  circle.  It  emerges  beneath  the 
pubes  with  the  sagittal  suture  directed  almost,  but  not  quite,  in  an 
antero-posterior  direction.  (See  Fig.  73,  p.  160,  and  Fig.  84.) 
This  is  called  a  short  internal  rotation  in  contradistinction  to  the 
Ion"  internal  rotation  which  occurs  in  occipito-posterior  positions. 

Cause  of  internal  rotation.—  Internal  rotation  is  due,  in  the  first 
place7To~a"icrewTKe  mechanism,  the  longest  diameter  of  the  head 
accommodating  itself  as  it  descends  to  the  longest  diameter  of  the 
pelvis,  which  progressively  changes  from  a  transverse  to_anjintero- 
poster'ior  direction!  TEe  anterior  inclined  plane  of  .the  jschiuui  (see 
p  14,  and  Fig.  15,  p.  16),  is  the  part  of  the  screw  which  directs  the 
occiput  forward,  and  the  posterior  inclined  plane  of  the  ischium  that 
which  directs  the  forehead  backwards,  generally  at  a  much  higher 
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level.   As  soon,  however,  as  the  occiput  has  begun  to  escape  beneath 
the  pubic  arch,  a  further  mechanism  conies  into  play     The  head  is 
then  pressed  upon  by  the  floor  and  lateral  walls  of  the  genital~canal 
on  an  sides  except  in  Jrunt  under  the  pul,ic  arch,  where"  there  is  free 
space.    The  occiput,  therefore,  being  the  part  of  the  head  comin^in 
advance  turns  away  from  the  resistance  into  that  free  space,  and 
would  do  so  even  if  there  were  no  screw-like  form  in  the  pelvis 
above     It  will  be  seen  hereafter  this  latter  mechanism  applies  to 
the  rotation  forwarcl  of  the  occiput  in  occipito-posterior  positions 
also.    Finally,  as  the  head  approaches  the  outlet  of  the  vagina,  it  is 
subject  to  the  pressure  of  the  elliptic  ring  formed  by  the  stretched 
anterior  portion  of  the  levator  ani  (see  p.  167).     The  shape  of  this 
opening  completes  the  screw-like  mechanism  of  the  bony  pelvis,  and 
has  a  considerable  influence  in  rotating  the  occiput  forward. 

extension.— Flexion  is  maintained  until  the  head  meets  the 

resistance  of  the  inclined  plane  looking  forward  formed  by  the  soft 

parts  which  constitute  the  pelvic  floor  (see  Fig  70  n  153)  ThP 

reverse  movement  of  extension  ^         g      '  P"       ^  The 

then  commences.     The  chin 

becomes  separated   from  the 

sternum;  the  head  moves  al- 
most as  if  it  were  rotating 

about  a  transverse  axis  passing 

through  a  point  somewhere  in 

the  symphysis  pubis  (except 

that  the  movement  of  internal 

rotation  around  a  cpiite  diffe- 
rent axis  is  generally  also  still 

proceeding).      The  forehead 

moves  faster  than  the  occiput 

having  to  g0  along  the  outside 

ot  the  curve  while  the  occiput 

moves  along  the  inside  :  but 

"o  point  on  the  head  is  arrested, 

and  the  posterior  fontanelle  is 

centre  of  the  Part 
**ich  first  appears  at  a  ^ 

^P^ouslylacerated.  (See 

trough  '£vZi  lheLll°A  Eventually>  *  <ke  head  escapes 
front  of  the  DubJVZ  1 '  »ec™  turned  somewhat  upward  in 
soft  Parts  behind  the  I^t  }'  M,!iinw,lil(J  «**  P^ura  and  the 
«*Pa".l,,|,  and  the  m"  "  "'""m"  ^  tho  ™  itself 

^       .  P-  18,  and  Fig.  72,  p.  1 59).    The  ring  formed  by  the 

N 


Fig.  84.-Extension  of  the  fcotal  head. 
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vulval  outlet  is  at  its  greatest  tension  when  the  forehead  is  just 
passing  the  fourchette,  and  the  girdle  of  contact  formed  by  t  then 
encircles  the  head  nearly  in  the  plane  of  the  ^ 
diameter  (sy,  Tig.  49,  p.  85).  If  the  prominence  of  the  for  head 
has  once  passed°  without  rupture,  the  perineum  slaps  quickly ^ovex 
the  face,  and,  as  soon  as  the  chin  is  released,  the  extension  of  the 

head  is  diminished.  d  ,     the  resistanCe  of  the 

Causejfcjsdmm--— intension  is  causeu  uy 
incltoed  plane  of  elastic  soft  parts  looking  forward  ^"™8  ^ 
nelvic  floor  acting  in  conjunction  with  the  propelling  force  oi  the 
uter us  tT  '  direction  of  which  is  still  not  far  removed  from  the  axis 
of  the  brim,  except  in  those  cases  in  which  so  much  liquor  aroiin  is 

ill  retained  thai  the  main  force  at  work  is  still  the 
■n+erbie  measure     This  inclined  plane  is  well  shown  m  the  irozen 
scions  (Figs  6 9 ,  p.  152,  and  70,  p.  153).    Although  the  mem- 
branes are  th ere  'ivnruptured,  the  second  stage  is  shown  so  to 
advanced  that  the  head  is  just  beginning  to  press  on  the  c^hic  floo* 

becoming  turned  toward  the  right  thigh  oft he  moth er  ^ 
to  the  effect  of  the  screw-like  ^h™       the  J 
shoulders  and  body  of  the  chikL    The of  the  head>  it 
is  fr0m  side  toJ^'^^eter  of  the  pelvis  as  it 
accommodates  itselt  to  the  long*  .mtero-posterior.  Occu- 

descends,  turning  from  the  obi ique  into  the  J*™**^  the  right 
pying  at  first  the  J^^etto  opo  ert  at  the'ouUet,  th 
right  shoulder  escaping  ^^^^th    shoulders  is  thus 
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head  completely  into  the  transverse  diameter  of  the  pelvis     Tn  ,1  ■ 
case  the  rotation  of  the  shoulders  is  is  KVriw„  •     ,    1  tIus 

direction  as  to  be  reversed.    If     doe    so  £  T  Z  ^  ^ 

itself  to  the  position  of  the  shoulders  andY™  P  '  ,  P* 
gradually  as  the  shoulders  descend     the  outiet     Th eT*^*  T 

te^stitntion^  The 

internal  «J^^SS^S£°  "5  * 

however,  take  place  separately  an Successively  17^,  d°  UOt' 

them  are  goin*  on  toother  in       succe«sively,  hut  generally  two  of 

centre  of  the  head    Tut  w  h  ZT    °?  deSCent  °f  the 

main  part  of  the  bonv l  !  t  deScef/ head  through  the 
tion.    As  soon  as  the  W   ™\C0I^med  flexi°n  and  internal  rota- 
floor,  or'^th  r  as  soon  fe  °f  the  E^c 
Plane  preponderltes  over  rte  ^         .  °f  this  h^  ' 
A-ionUes  anc?te^UrS^ntP?T 
tension  then  go  on  together  S  « ,   i     ?  '       mal  r°tatl0n  and 
neum.  At  this  point  extend  roS  n         T  ?WapflS  fr°m  the  Peri- 
internal  rotation    When  by the    1  "J"***?**  for  *  opposite, 
head  is  pushed  back  in  the  in t^  !   f    ^  °f  the  S°ft  P<*£ 
*e  other  movements  a     In     n  °f  ^  UOt  0J*7  d^  bat 
«  ta-T^^                     ^  time,  more 
advances,  by  a  screw-like  movement     Th?          ^      Wel1  as 

^  first  potion,  are  shown  Tf"  85  *W  far 

In  the  second   or  ri<*+  „    •  •?      '  P."  * 

tie  ^chanism  £  p  r  "gl  Sf  P°S''tion  of  the  vertex, 

except  th£    ft  LuSSedf  *  ^  ^  0CdPito! 
£  sterna]  and  external  rotation  f8     and  the  Actions 

g^V  152,  thei  rr^rS  ^thefr«tion, 
The  head  is  beginning  to  press  unonfl  r  ^  8econd  Position- 
floor,  and  the  force  whi,  1  '  mdlned  Plane  of  the  pelvic 

beSning  to  ai    £  fleXi°n  int0  -tension  i  thus 

,  Mechanism  in  ^        10n  18  not  yet  complete. 

to  be  Sa  thT0rPlteriOr  Po^°-.-Suppose 

takes  p^e  as         ,.   it  ^    .ooclPito-poStericr  position, 

8amereaaon-  ^i^sa-ii 

N  2 
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The  head  being  well  flexed,  the  occiput  advances  much  in  advance 
of  the  forehead,  and  is  the  first  to  meet  the  resistance  of  the  inclined 
plane  of  the  pelvic  floor,  which  pushes  it  forward.  At  the  same 
time  there  is  free  space  under  the  pubic  arch,  and  the  occiput,  there- 
fore, usually  turns  away  from  the  resisting  plane  until  it  is  directed 


Fig.  S5.-Successive  stages  of  first,  or  left  oceipito-anterior,  position  of  vertex. 

nearly  forwards,  and  escapes  under  the  pubic  arch.    As  soon  as  the 
ocSut  has  begun  to  be  directed  forward,  the  elliptic  opening  of  the 
Sor  ani  aids  in  completing  the  rotation,  as  in  primary  occipito- 
ante r  P  sitions.  The  position  is  thus  converted  into  the  second  or 
S        cc  pito-anterior,  and  the  movements  of  extent  and . 
Station  take  place  just  as  if  the  head  had  been  or^adly  n  ha 
nosition     The  internal  rotation  in  occipito-posterior  posit  ons  there- 
CftXs  P^ce  through  nearly  thxee-e ighths  of  a  circle ,  mstead  o 
only  a  little  more  than  one-eighth  (sec  Fig.  83,  p.   1-6),  and 
called  a  long  rotation. 
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Sometimes  this  rotation  begins  before  the  true  floor  of  the  pelvis 
is  reached,  and  the  inclined  plane  which  then  causes  it  is  then 
that  formed  by  the  recto-vaginal  septum.  Whether  the  rotation  * 
occurs  early  or  late,  the  resistance  which  causes  it  is  that  of  the 
soft  parts,  and  not  of  the  planes  of  the  ischia  or  any  part  of  the 
bony  pelvis.  The  screw-like  mechanism  of  the  bony  pelvis  would 
rather  determine  a  rotation  of  the  occiput  backwards,  since  the  occi- 
put is  originally  behind  the  spine  of  the  ischium.  This  is  further 
proved  by  experiment,  for  it  has  been  shown  that  if,  in  the  corpse 
of  a  woman  who  had  died  during  or  just  after  delivery,  a  fetus  be 
placed  in  an  occipito-posterior  position,  .after  the  uterus  has  been 
opened,  and  pushed  through  from  above,  the  rotation  takes  place  in 
the  natural  way  if  the  soft  parts  are  intact,  but  not  if  they  are  lace- 
rated, or  greatly  over-distended' in  repetition  of  the  experiment. 

In  the  fourth  or  left  occipito-posterior  position  of  the  vertex,  the 
mechanism  is  precisely  the  same.  The  occiput  usually  rotates'first 
to  the  left  and  then  forwards.  The  position  is  thus  converted  into 
the  first  or  left  occipito-anterior,  and  extension  and  external  rota- 
tion take  place  as  if  the  head  had  been  in  that  position  originally 
Mechanism  in  unreduced  occipito-posterior  positions 

—In  some  cases  the  rotation  forwards  of  the  occiput  fails  but 

probably  not  in  more  than  about  one 

tenth  of  the  whole.    The  occiput  is 

then  directed  somewhat  backwards 

by  the  posterior  inclined  plane  of 

the  ischium,  in  consequence  of  the 

screw-like  mechanism  of  the  pelvis. 

Internal  rotation  therefore  occurs  in 

the  opposite  direction  to  the  usual 

one,  and  through  only  about  one- 
eighth  of  a  circle,  the  occiput  turn- 
ing back  toward  the  hollow  of  the 

sacrum.     In  this  case,  therefore, 

there  is  a  short  internal  rotation 

backward.     In  this  position  the 

head  reaches  the  pelvic  floor.  The 

resistance  of  the  inclined  plane, 

pushing  forward   the  fore-coming 

part  of  the  head,  then  causes  a 

movement  not  of  extension  but  of 

flexion  (see  Fig.  86),  and  by  this 

movement  of    flexion    the  head  escapes,  the  forehead  passing 
the    pubic  arch,    while  the    occiput  passes    over  the 


10  V 


Fig.  8G.— Expulsion  of  the  head  in  the 
occipito-posterior  position. 


perineum.    The  occiput,  in  this  case,  has  to 


;o  along  the  outside  of 
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the  curve,  and  therefore  moves  faster  than  the  forehead.  The 
anterior  fontanelle  is  then  often  nearly  in  the  centre  of  the  present- 
ing part,  as  the  head  is  reaching  the  vulval  outlet.  This  mode  of 
escape  of  the  head  involves  a  serious  mechanical  disadvantage. 
wjMA  (Compare  Fig.  86  with  73,  p.  160,  and  Fig.  84,  p.  111).  In- 
stead of  the  suboccipito-bregmatic  measuring  only  3-8  inches,  and 


Efr  87,-Successive  stages  of  fourth,  or  left  occipito-posterior,  position  of  tfre 
vertex,  when  unreduced. 

finally  the  suboccipito-frontal  diameter,  either  the  occipitofrontal 
measuring  4-6  inches,  or  a  diameter  not  far  removed  from  it  is 
opposed  to  the  anteroposterior  diameter  of  the  outlet  of  the  gemta 
cam  With  a  normal  size  of  foetus  and  of  maternal  passages,  the 
head  cannot  generally  so  pass,  except  by  rupture  of  the  perineum 
™£  it  has  been  so  moulded  by  pressure  as  greatly  to  diminish  he 
cdi   -toiLl  diameter.   Even  after  such  moulding,  difficulty  often 
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occurs,  the  risk  of  rupture  of  perineum  is  always  increased,  and 
artificial  delivery  is  not  unfrequently  called  for. 

The  chief  cause  of  failure  of  the  usual  rotation  of  the  occiput  * 
forward  is  deficient  flexion  of  the  head,  whether  this  be  due  to  con- 
traction of  the  conjugate  diameter  of  the  pelvis,  or  any  other 
reason.  For  the  reason  why  the  occiput  turns  forward,  is,  as 
already  mentioned,  that,  coming  in  advance,  it  is  the  first  part  to 
,  meet  the  inclined  plane  of  soft  parts.  If,  however,  the  occiput  and 
forehead  are  descending  on  the  same  level,  there  is  no  reason  why 
the  occiput  should  be  pushed  forward  any  more  than  the  forehead. 
Even  if  the  flexion  is  merely  less  marked  than  usual,  the  excess  of 
the  pressure  forwards  on  the  occiput  over  that  on  the  forehead  may 
be  insufficient  to  overcome  the  resistance  of  friction,  or  the  tendency 
of  the  posterior  inclined  plane  of  the  ischium  to  direct  the  occiput 
backward.  The  resistance  to  rotation  due  to  friction  will  of  course 
be  greater  the  more  tightly  the  head  is  fitted  in  the  pelvis.  Hence 
a  large  size  of  the  foetal  head  in  proportion  to  the  pelvis  may  be 
one  of  the  causes  which  contribute  towards  the  occiput  remaining 
posterior. 

A  final  movement  of  external  rotation  takes  place  in  unreduced 
occipito-posterior  positions,  as  well  as  in  other  cases.  The  face 
turns  generally  to  the  side  toward  which  it  originally  looked  ;  to  the 
left  m  the  third  position,  to  the  right  in  the  fourth  position.  This 
rotation  is  due,  as  before,  to  the  movement  of  the  shoulders  in  de- 
scending through  the  outlet  of  the  genital  canal. 

The  successive  stages  of  an  unreduced  occipito-posterior  position 
are  shown  in  Fig.  87. 

Lateral  obliquity  of  the  foetal  head.— In  the  older  works 
on  midwifery,  besides  the  four  movements  of  flexion,  internal 
rotataon,  extension,  and  external  rotation  (restitution),  a  fifth 
movement  or  condition  called  obliquity  was  described.  By  this 
was  meant  a  kind  of  lateral  or  bi-parietal  obliquity  of  the  head, 
which,  for  distinction,  is  called  the  Naegele-obliquity,  because  it 

otltfon     peSCtf 'I  h7i  Naegel6-*    The  ^gele-obliquity  means  a 
anteZ      -ftl   ^  Un  itS  a,ltero-P°sterior  axis,   so  that  the 
]>anetal  bone  (*  ,,  in  the  first  position,  the  right  parietal 
2  '  ^7  m  reference  to  a»  plane  of  the  brim,  the 

sac  '  Slf,al  SUture  is  nearer  t0  the  promontory  of  the 
S  f  to  the  top  of  the  symphysis  pubis,  and  the  anterior 
parietal  tuber  is  an  advance  of  the  left.     By  this  is  implied, 

"'-SS:  bvwli^  hea^  th°  bHm  h»vo«„cs  been  spoken 
».y  wWl,  is  „,„,,„  J;  y  W'"f 's  riUlt  "ttcjnn-noxiou  :  ami  HolaynV  obliquity 
of  the  p,lvi"  '!"triulee  of  U,c  1,,n°  looter  oftETTeoa  in  „„  „bli,iw  |g|g 
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assuming  the  axis  of  the  child  to  be  perpendicular  to  the  brim,  a 
lateral  flexion  of  the  child's  head  toward  its  posterior  shoulder,  the 
left  shoulder,  in  the  first  and  fourth  positions,  the  right  shoulder,  in 
the  second  and  third.    If  Naegele-obliquity  exists  before  the  os  is 
fully  dilated,  and  the  os  itself  is  centrally  situated  in  reference  to 
the  axis  of  the  brim,  the  sagittal  suture  will  divide  the  os  into  two 
unequal  parts,  the  anterior  being  the  largest.    In  Figs.  88,  89,  is 
shown  a  slight  Naegele-obliquity,  still  persisting  as  the  bead  is  ap- 
proaching the  outlet  of  the  bony  pelvis  in  the  first  and  third  posi- 
tions respectively.    It  is 
to  be  observed  that,  even 
without     any  Naegele- 
obliquity,     the  anterior 
parietal  bone  always,  when 
the  head  is  at  the  brim  or 
in  the  cavity  of  the  pelvis, 
lies  most  deeply  in  refer- 
ence to  the  horizon,  though 
not  in  reference  to  the 
plane  of  the  brim,  simply 
in    consequence    of  the 
oblique    position  of  the 
long  diameter  of  the  head, 
and  the  inclination  of  the 
brim  itself  to  the  horizon. 

Two  among  the  reasons 
given  by  Naegele  for  in- 
ferring the  lateral  or  bi- 
parietal  obliquity  of  the 
head  were  the  following. 
First  that  the  examining 
finger,  when  introduced, 
touches  the  right  parietal 
bone  (in  the  first  position) 
in  the  vicinity  of  the  tuber, 
and  not  a  point  in  the  sagittal  suture.  This,  however  is  simply  the 
result  of  the  head  lying  in  the  oblique  diameter  i  the  bum  and 
the  inclination  of  the  outlet- of  the  pelvis  to  the  inleL  Aj  J 
reason  was  that  the  caput  succedaneum  formed  before  complete 
SSon  of  the  os  is  situated  upon  the  right  5* 
its  upper  edge  and  not  centrally  DoX 
however,  may  be  explained,  as  it  nas  ocen  uy 
Sout'assnming  any  lateral  obliquity,  on  the  groan* *at  fl* 
caput  succedaneum  will  be  thickest  where  the  head  is  least  .up 


Eg.  88— Outlet  of  the  pelvis,  showing  a  slight 
Naegele-obliquity  of  the  foetal  head,  which 
is  passing  through  the  pelvic  cavity  in  the 
first  position.  The  asterisk  marks  the 
presenting  point.    (After  Tyler  Smith. ) 
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ported.  The  thickest  part  will  therefore  be,  not  necessarily  in  the 
centre  of  the  os  uteri,  but  rather  in  the  direction  of  the  axis  of  the 
undilated  vagina,  while  in  other  parts  within  the  circle  of  the  os 
uteri,  where  partial  support  is  received  from  the  posterior  vaginal 
wall,  the  swelling  may  be  so  inconsiderable  as  not  to  attract  notice. 
These  two  points  therefore  do  not  prove  any  Naegele-obliquity,  and 
its  existence  is  only  to  be  inferred  when  it  can  be  made  out  that 
the  centre  of  the  sagittal  suture  is  nearer  to  the  promontory  of  the 
sacrum  than  to  the  top  of  the  symphysis  pubis,  or  that  an  os  uteri 
situated  centrally  around 
the  axis  of  the  brim  is 
divided  unequally  by  the 
sagittal  suture,  the  anterior 
segment  being  the  larger. 

It  is  now  generally  held 
that  the  Naegele-obliquity 
is  not  a  regular  occurrence 
in  normal  labour,  and  it  is 
quite  certain  that  it  does 
not  occur  in  such  a  uniform 
and  marked  way  as  to  make 
it  deserve  to  be  ranked 
with  the  four  important 
movements  of  flexion,  in- 
ternal rotation,  extension, 
and  external  rotation.  In 
the  case  of  contraction  of 
the  conjugate  diameter, 
however,  the  Naegele- 
obliquity  is  often  marked, 
and  the  cause  of  its  occur- 
rence in  general  will  be 
discussed  when  the  me- 
chanism of  labour  in  a 
pelvis  contracted  in  its 
conjugate ^  diameter  is  described.  Even,  however,  when  the  pelvis 
can  hardly  be  called  contracted,  whenever  the  head  passes  with 
HaT +1  Tl  haS  Prominent  and  firmly  ossified  parietal  tubera, 
s  j  that  the  bi-panetal  diameter  is  greater  than  the  oblique  diameters 

'"I  T  V*'  S°ine  degree  0f  Naegele-obliquity  is  common 

.'vk ;  It  has  then  the  mechanical  advantage  that  the  large 
^-parietal  diameter  of  the  head  is  never  opposed  to  any  diameter 


Fig.  89.— Outlet  of  the  pelvis,  showing  a  slight 
Naegele-obliquity  of  the  total  head,  which  is 
passing  through  the  pelvic  cavity  in  the  third 
position.  The  asterisk  marks  the  presenting 
point.    (After  Tyler  Smith.) 
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of  the  pelvis,  but  one  parietal  tuber,  the  anterior,  always  passes  a 
little  in  advance  of  the  other. 

Whether  or  not  any  Naegele-obliquity  exists  in  the  earlier 
part  of  the  passage  of  the  head,  there  is  almost  invariably,  in  the 
later  part  of  the  passage,  a  lateral  or  bi-parietal  obliquity  of  the 
opposite  kind,  by  which  the  head  is  flexed  towards  the  anterior 
shoulder  [i.e.,  the  right  shoulder,  in  the  first  position)  instead  of  the 
posterior.  For  the  occiput  is  not  usually  ever  rotated  quite  com- 
pletely to  the  front,  and  moreover  the  head  meets  tbe  inclined  plane 
of  soft  parts  (see  Fig.  69,  p.  152)  before  even  the  full  amount  of 
internal  rotation,  which  does  occur,  is  finished.  The  inclined  plane 
then,  its  resistance  being  directed  forwards — while  it  pushes  the 
occiput  towards  the  child's  back  (in  occipito-anterior  positions),  and 
so  causes  extension — must  at  the  same  time  push  it  towards  the 
anterior  shoulder,  and  so  cause  lateral  flexion.* 

Similarly,  in  unreduced  occipito-posterior  positions,  a  lateral 
flexion  of  the  head  toward  the  anterior  shoulder  will  accompany 
the  movement  of  chin-flexion  by  wbich  it  escapes  under  the  pubic 
arch.  These  varieties  of  lateral  obliquity,  like  the  Naegele-obliquity, 
are  not  of  sufficient  importance  to  be  ranked  on  a  level  with  the  four 
main  rotations  as  already  enumerated. 

Moulding  of  the  foetal  head  in  vertex  positions.— Two 
changes  in  the  head  are  produced  by  the  pressure  on  it  during 
labour— first,  a  general  diminution  of  its  size  ;  and  secondly,  an 
alteration  in  its  shape,  by  which  the  diameters  most  compressed  are 
specially  diminished,  a  compensatory  increase  taking  place  in  certain 
other  diameters.  The  general  diminution  of  the  head  is  produced 
partly  by  some  of  the  blood  being  squeezed  out  of  the  head  into  the 
rest  of  the  body,  and  partly  by  some  of  the  cerebrospinal  fluid 
being  squeezed  out  of  the  cerebral  ventricles  into  the  spinal  canal. 
Its  occurrence  is  proved  by  tbe  rapid  increase  which  takes  place  m 
the  average  diameters  of  the  head  during  a  day  or  two  after  birth, 


*  Supposing  that  there  is  no  Naegele-obliquity  while  the  head  is  passing  through  the 
upper  part  of  the  pelvis,  this  lateral  flexion  might  conceivably  take  place  rapidly  enough 
to  keep  the  two  parietal  tubera  on  the  same  level  in  reference  to  each  successive  plane 
of  the  genital  canal  of  soft  parts,  a  condition  called  by  German  authors  the  synclitic 
movement  of  the  head.  In  point  of  fact,  however,  just  as  the  extension  of  the  head 
is  not  rapid  enough  to  prevent  the  presenting  point  moving  progressively  forward, 
relatively  to  the  head,  toward  the  posterior  f ontanelle,  as  the  head  approaches  the  out- 
let, so  the  lateral  flexion  is  not  rapid  enough  to  keep  the  par.eta 1  tubera  on  the  same 
level  in  reference  to  the  successive  planes  of  the  genital  canal.  '1  he  anterior  parietal 
tuber  therefore  almost  always  passes  each  plane  toward  the  outlet  of  the  canal  some- 
what in  advance  of  the  posterior,  even  when  there  is  no  Naege  e-obliquity  in  he  upper 
mrt  of  the  canal.  When  the  Naegele-obliquity  does  exist  at  first,  this  advanced 
&onof^  la,-,!  flexion 

will  have  first  to  bo  obliterated,  before  the  right  lateral  flexion  can  be  produced. 


MOULDING  OF  HEAD. 


187 


a  period  during  which  the  whole  weight  of  the  child  is  somewhat 
diminishing.  The  diminution  is  rendered  possible,  first  by  the 
obliteration  of  any  interval  between  the  bones  which  existed  along 
the  sutures,  and,  secondly,  by  the  overlapping  of  the  bones.  This 
overlapping  takes  place  in  a  regular  way,  in  consequence  of  the 
anatomical  relations  of  the  bones.  Both  the  frontal  and  occipital 
bones  pass  beneath  the  parietal  bones,  thus  allowing  a  diminution 
in  the  antero-posterior  diameter  of  the  head.  The  parietal  bones 
also  overlap,  and  almost  invariably,  the  posterior  parietal  bone, 
which  is  subjected  to  most  pressure,  passes  beneath  the  anterior.  The 
movement  of  the  occipital  bone  is  rendered  possible  by  a  cartila- 
ginous interval  between  the  posterior  and  the  basilar  portion,  so 
that  the  posterior  portion  is  capable  of  a  kind  of  hinge  movement 
on  the  other. 

The  moulding  in  shape  of  the  foetal  skull  in  occipito-anterior 
positions,  and  also  in  occipito-posterior  positions  which  end  by  rota- 
tion of  the  occiput  forward,  is  shown  in  Fig.  90,  p.  188.    The  con- 
tinuous outline  is  the  unmoulded  head,  the  dotted  outline  indicates 
the  shape  after  moulding.    The  points  P,  b,  o  in  the  figure  indi- 
cate definite  points,  namely,  the  root  of  the  nose,  and  the  centres  of 
the  anterior  and  posterior  fontanelles,  and  the  diameters  are  measured 
to  these  definite  points  (see  p.  88).    The  chief  diminution  is  in  the 
suboccipito-bregmatic  (so  — b)  and  suboccipito-frontal  diameters, 
which  are  successively  opposed  to  the  antero-posterior  diameter  at 
the  outlet.    The  fronto-occipital  diameter,  p  o,  is  also  diminished, 
and  even  the  mento-occipital  diameter,  m  o,  (measured  to  the  pos- 
terior fontanelle)  is  somewhat  diminished,  instead  of  being  increased, 
as  might  at  first  sight  be  expected,  from  the  outward  appearance  of 
the  moulded  head.    The  chief  compensatory  increase  is  in  the 
maximum  oblique  or  vertico-mental  diameter  (m— x),  which,  when 
the  head  is  well  flexed,  lies  almost  in  the  axis  of  the  genital  canal 
at  the  point  where  the  centre  of  the  head  is  placed.    In  the  un- 
moulded head  the  posterior  extremity  of  this  is  muchnearer  to  thepos- 
tenor  than  to  the  anterior  fontanelle  (see  x,  Fig.  49,  p.  85),  but  after 
moulding  it  runs  to  a  point  not  far  from  the  centre  of  the  sagittal 
suture  x,  Fig.  90).    It  will  be  observed  that  the  change  of  shape 
takes  place  not  so  much  by  the  movement  of  the  bones  upon  each 

e *Z-Z  V!1,6  beMling  °f  the  tMnner  Parts  of  the  h0™>  more 
altered  V&  ^  curvature  of  wllica  is  greatly 

headeS,ldeVhe  mon}dinS  visible  in  the  antero-posterior  section,  the 
beit  e  °    TT  fl'°m  8ide  to  side<  tllc  H-parietal  ^meter 

fromi  P Y-  dlmimshed-  The  hea*  viewed  from  the  front  or 
rom  the  back  immediately  after  delivery  has  also  an  unsymmetrical 
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appearance.  This  is  due  to  the  posterior  parietal  hone,  which  has 
sustained  the  greatest  pressure,  being  more  flattened,  and  the 
anterior  parietal  bone,  which  has  been  directed  toward  the  free 
space  of  the  vagina,  having  become  more  convex.    Besides  the 


Vi"  90  —Moulding  of  head  in  occipitoanterior  position  of  vertex.  (After  Budin.) 
The  coXZfs  outline  shows  the  shape  of  the  head  before,  the  dotted  outhne 
after,  moulding. 


asymmetry  due  to  pressure,  there  is  also  a  natural  asymmetry  in 
the  foetal  head,  which  has  already  been  mentioned  (see  p.  87). 
After  the  effect  of  moulding  has  passed  off,  as  it  generally  does  m 
a  few  days,  or  a  week  at  the  utmost,  this  natural  asymmetry  may 
become  appreciable.  . 

When,  in  an  unreduced  occipito-posterior  position,  the  head  is 
delivered  without  assistance  in  the  usual  way,  the  forehead  passing 
under  the  pubic  arch  while  the  occiput  sweeps  over  the  perineum, 
the  moulding,  in  the  anteroposterior  section,  is  very  different, 
and  is  represented  in  Fig.  91.  Here  the  fronto-occipital  and 
mento-occipital  diameters  are  much  more  shortened  than  in  the 
usual  positions,  and  the  compensatory  increase  takes  place  not  in  the 
maximum  oblique  or  vertico-mental  diameter  (m— x,  Fig.  90),  butm 
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the  suboccipito-bregniatic  diameter  (so — b),  which,  in  the  other 
case,  is  so  much  diminished,  and  in  the  vertical  or  cervico-bregmatic 
diameter.  Sometimes,  however,  in  unreduced  occipito-posterior 
positions,  the  head  is  delivered  in  quite  a  different  way.  Extreme 
flexion  takes  place  at  quite  a  late  stage,  so  that  eventually  the 
occiput  escapes  over  the  edge  of  the  perineum,  while  the  forehead 
is  still  high  up  behind  the  pubes.    As  a  rule,  this  occurs  only 


with  a  dead  child,  with  which  a  more  excessive  moulding  of  the 
head  is  possible,  and  it  is  sometimes  promoted  by  delivery  with 
forceps.  The  kind  of  moulding  is  then  an  exaggeration  of  that 
which  occurs  in  occipito-anterior  deliveries,  as  shown  in  Fig.  90. 
The  elongation  of  the  head  along  the  maximum  diameter,  m  x,  is 
excessive,  the  head  is  extremely  flattened  by  the  pressure  against 
the  pubes,  so  that  there  is  an  almost  uniform  slope  from  the  face  up 
to  the  parietal  bones,  and  the  back  of  the  head  forms  an  almost 
vertical  line  with  the  neck.  Fig.  91  is  drawn  from  measurements 
taken  by  the  author,  so  as  to  correspond  with  Budin's  figures  (Figs. 
JO,  102,  p.  234).  The  figure  given  by  Budin  for  the  moulding' in 
occipito-posterior  positions  *  and  also  that  of  Tarnier  and  Chan  trouil,t 

I  Se  ^.Tf  to„da  Fcctus  n"  P°int  clc  VU6  do  rObslcU-iquc.    Varis.    187G.    PI.  XVIH 
iraito  do  1  Artdcs  Accouchements,  p.  082. 
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represents  the  exceptional  case  just  mentioned,  and  not  the  usual 
condition  for  a  child  spontaneously  delivered  alive.  Figures, 
however,  are  given  hy  Barnes"""  and  Spiegelbergf  which  show  the 
same  general  shape  of  the  head  as  Fig.  91. 

Caput  succedaneum. — In  addition  to  the  changes  in  the  hony 
cranium,  the  appearance  of  the  head  is  altered  by  the  formation  of 
the  caput  succedaneum.    The  cause  of  its  production  has  been  already 

mentioned  (see  p.  157).  If  a 
caput  succedaneum  is  formed 
at  the  early  stage  of  labour, 
the  head  being  in  the  first 
position,  its  centre  is  near  the 
border  of  the  anterior  parietal 
bone  near  the  centre  of  the 
sagittal  suture  (1'4,  Fig.  92). 
The  reason  why  it  is  not 
centrally  situated  over  the 
sagittal  suture,  even  though 
there  be  no  lateral  obliquity 
of  the  head,  is  because  the 
anterior  part  of  the  os  uteri, 
looking  toward  the  yet  im- 
perfectly dilated  vagina,  is 
less  supported  than  the  pos- 
terior. As  the  head  becomes 
more  flexed  in  advancing,  the 
centre  of  the  caput  succeda- 
neum (in  occipitoanterior 
positions)  gradually  advances 
nearer  to  the  posterior  fonta- 
nelle.  It  is  in  this  later 
stage  of  labour  that  the  most 
marked  caput  succedaneum 
is  generally  formed,  and  it 
may  then  project  an  inch  or 
more  from  the  level  of  the 
cranial  bones.  In  Fig.  92, 
1  -4,  1  -4b,  1  -ib  show  the  successive  positions  in  thefirst  position  of  the 
head,  or  fourth  position  after  rotation,  2 "3,  2-36,  2-3&  iu  the  second 
position,  or  third  position  after  rotation.  The  same  points  will  be 
approximately  the  successive  presenting  points  of  the  head  in  the  two 
positions,  if,  with  Matthews  Duncan,  we  define  the  presenting  point 

•  On  the  Varieties  of  Form  imparted  to  the  Foetal  Head.   Obst.  Trans.  Vol.  VH. 
+  Lehrbuch  der  GehurtshUlfe,  p.  150. 


Fig.  92.— Diagram  showing  positions  of  centre 
of  caput  succedaneum  in  the  several 
positions  of  the  vertex. 

Vi,  Vib,  Vib.  Successive  positions  of 
centre  of  caput  succedaneum  in  first 
position  of  the  vertex,  and  in  fourth 
position  after  rotation. 

2'3,  2'3b,  2-3i.  Successive  positions  of 
centre  of  caput  succedaneum  in  second 
position  of  vertex,  and  m  third  position 
after  rotation. 

3«.  Position  of  centre  of  caput  succe- 
daneum in  unreduced  third  position  of 
vertex. 

4a.  Position  of  centre  of  caput  succe- 
daneum in  unreduced  fourth  position  of 
vertex.    (After  Tyler  Smith. ) 
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as  that  point  on  the  surface  of  the  head  through  which  the  curved 
axis  of  the  developed  genital  canal  passes.  If,  however,  we  take 
Tyler  Smith's  definition,  which  seems  a  preferable  one,  that  the 
presenting  point  is  that  point  of  the  head  which  is  most  centrally- 
situated  in  the  os  uteri,  the  vagina,  and  the  ostium  vaginae  in  the 
successive  stages  of  labour,  then  in  the  first  stage,  before  full 
dilatation  of  the  os,  the  presenting  point  will  be  a  point  on  the 
sagittal  suture,  provided  that  the  os  is  central  in  reference  to  the 
axis  of  the  brim,  and  there  is  no  Naegele-obliquity  of  the  head. 

In  unreduced  occipito-posterior  positions  the  centre  of  the  caput 
succedaneum  advances  forward  toward  the  anterior  fontanelleas  the 
head  descends,  instead  of  approximating  to  the  posterior  fontanelle. 
Thus  in  some  cases  the  anterior  fontanelle  may  be  almost  in  the 
midst  of  the  caput  succedaneum.  In  Fig.  92,  T4,  4a  indicate,  the 
successive  positions  in  the  fourth  position  of  the  head,  2-3,  3a  in 
the  third  position. 

The  position  of  the  caput  succedaneum  will,  after  the  birth  of  the 
child,  in  many  cases  show  in  what  position  the  head  has  been 
delivered.  Both  the  size  of  the  caput  succedaneum  and  the  extent 
of  the  moulding  of  the  cranium  depend  upon  the  amount  of  pressure 
to  which  the  head  has  been  subjected,  in  conjunction  with  the 
duration  of  labour. 

The  caput  succedaneum  is  formed  by  effusion  of  serum  in  the 
cellular  tissue,  with  occasionally  slight  extravasations  of  blood  at 
various  points.  It  is  at  its  maximum  at  the  time  of  delivery,  and 
progressively  diminishes  from  that  time.  Its  diagnosis  from  cephal- 
hematoma, formed  by  rupture  of  a  considerable  vessel,  will  be  con- 
sidered under  the  head  of  that  affection. 


Diagnosis  of  Cranial  Positions. 

(1.)  By  abdominal  palpation. — Much  information  as  to  the 
position  of  the  foetus  may  be  obtained  by  examining  the  abdomen, 
and  this  method  of  examination  should  always  be  practised  in  any 
case  in  which  the  presentation  and  position  are  not  at  once  obvious 
on  vaginal  examination.  The  patient  should  be  placed  in  the 
dorsal  position,  and  the  examination  should  be  made  in  the  absence 
of  il'l,ai"-  The  general  shape  of  the  uterine  tumour  will  indicate 
Whether  the  child  is  lying  longitudinally  or  transversely  in  relation 
to  the  axis  of  the  uterus.  In  pelvic,  presentations  the  round  hard 
mass  of  the  head  can  generally  be  made  out  at  the  upper  part  of  the 
nterus,  and  the  absence  of  such  a  mass,  if  the  position  of  the  child 
«  ascertained  to  be  longitudinal,  indicates  head  presentation.  The 
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next  point  is  to  determine  toward  which  side  the  hack  of  the  child 
looks.  Generally,  toward  one  side  of  the  ahdomen  the  firm  uniform 
mass  of  the  back,  without  any  marked  projections,  can  he  detected, 
while  on  the  other  side  the  limbs  are  felt,  especially  the  knees  or 
feet.  These  will  be  movable  in  the  liquor  amnii,  if  the  membranes 
are  still  unruptured,  and  may  be  making  active  motions.  The 
position  where  the  foetal  heart  is  best  heard  will  give  confirmatory- 
evidence,  for  this  position  is  on  the  side  toward  which  the  back  is 
directed,  except  in  the  case  of  face  presentation. 

(2.)  By  vaginal  examination. — Even  before  rupture  of  the 
membranes,  or  dilatation  of  the  os,  the  round  mass  of  the  head,  and 
its  separation  from  the  body  at  the  neck,  can  generally  be  made  out 
on  bimanual  examination  between  the  internal  and  external  hand 
through  the  uterine  wall,  the  patient  being  placed  in  the  dorsal 
position.  Examination  through  the  os  uteri,  to  determine  the  pre- 
sentation and  position,  must  be  made  in  the  interval  of  pains,  while 
the  membranes  are  lax.  The  head  is  distinguished  by  its  hardness 
and  uniform  outline.  Sometimes  the  yielding  portions  of  the  bones, 
on  being  impressed  with  the  tip  of  the  finger,  bend  under  the 
pressure  with  a  parchment-like  crackle,  which  can  be  both  felt  and 
heard.  After  the  rupture  of  the  membranes,  the  accoucheur  may 
often  arrive  at  immediate  certainty  that  the  head  is  presenting  by 
feeling  the  hair  on  the  scalp. 

The  sutures  and  fontanelles  can  generally  be  made  out  before 
rupture  of  the  membranes,  but  more  easily  after  the  liquor  amnii 
has  escaped,  and  when  the  head  is  no  longer  covered  by  the  mem- 
branes. While  the  os  is  still  small,  it  is  probable  that  all  which 
can  be  detected  will  be  a  single  suture,  the  sagittal,  crossing  it 
generally  in  the  right  oblique  diameter,  approximating  nearer  to  the 
transverse  than  the  anteroposterior.  This  will  prove  that  the  head 
lies  either  in  the  first  or  third  position,  and  if  the  direction  of  the 
back  is  made  out  by  abdominal  examination,  it  is  easy  to  decide 
which  of  these  two  the  position  is.  Similarly,  if  there  is  a  suture 
running  in  the  left  oblique  diameter,  the  head  must  be  m  the 
second  or  fourth  position.  The  fontanelles  at  this  early  stage  will 
probably  be  about  equidistant  from  the  centre  of  the  os,  covered  by 
the  uterine  wall.  The  anterior  is  distinguished  by  its  large  size, 
and  the  four  sutures  at  right  angles  meeting  in  it ;  the  posterior  by 
its  small  size,  not  forming  any  actual  space,  and  the  three  sutures 
meeting  in  it.  If  either  fontanelle  or  both  can  be  reached,  the 
position  of  the  head  is  determined  by  vaginal  examination  alone. 
The  direction  of  the  posterior  fontanelle  will,  of  course,  give  the 
direction  of  the  occiput. 

When  the  os  is  more  dilated,  and  the  head  has  descended  lower 
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and  become  flexed  (in  occipitoanterior  positions),  the  posterior  fon- 
tanels is  generally  reached  easily,  while  the  anterior  is  reached  with 
more  difficulty,  by  tracing  the  sagittal  suture  (see  Fig.  50,  p.  86). 
This  change  in  the  facility  of  reaching  the  two  fontanelles  results 
from  the  internal  rotation  of  the  head,  when  that  has  progressed, 
even  though  there  should  be  no  increase  of  flexion.    In  cases  of 
somewhat  difficult  labour,  when  flexion  is  very  great,  and  the  head 
large  and  much  elongated,  the  posterior  fontanelle  may  become 
very  nearly  the  presenting  point.     The  fontanelle  may  also  be 
obscured  by  being  nearly  in  the  centre  of  the  caput  succedaneum. 
Nothing  is  then  readily  made  out  except  the  three  converging 
sutures.    When  the  case  is  seen  for  the  first  time  at  this  stage,  the 
diagnosis  of  the  position  of  the  head  is  not  quite  so  easy,  from  the 
difficulty  of  telling  which  is  the  occipital  bone.    The  anterior 
fontanelle  may  be  reached  by  passing,  if  necessary,  half  the  hand 
into  the  vagina— the  left  hand,  if  the  patient  is  lying  in  the  usual 
left  lateral  position.    In  some  cases  also  the  anterior  ear  can  be 
reached  without  much  difficulty,  especially  when  Naegele-obliquity 
exists.  _  There  is,  however,  a  simple  and  easy  mode  of  determining 
the  point,  depending  upon  the  laws  of  the  moulding  of  the  head* 
according  to  which  the  occipital  always  passes  beneath  the  parietal 
bones.    If  jt  can  be  ascertained  that  one  of  the  three  bones  has  a 
tendency  to  become  depressed  beneath  the  other  two,  that  bone  is 
Stermined    °CCipital  W'  and  the  direction  of  the  occiput  is  thus 

Again  in  occipito-posterior  positions,  as  the  head  descends  in  the 
pelvis  the  anterior  fontanelle  may  be  nearly  in  the  centre  of  the 

rZt  £  Patt'  the  P°sterior  fontanelle  may  be  difficult  to 
reacft.     lien,  m  a  similar  way,  if  it  can  be  ascertained  that  two  of 

f"?  thVW0  seg™nts  of  the  frontal  bone,  and  the 
position  ol  the  head  is  thus  known. 

occtitn  w^'  ^  8iVen  fOT  ^^g^hing  occipito-posterior  from 
occipi  o-antenor  posifaona  even  before  the  opening  of  the  os.  This 

uterine  Z^nT^  the  antcrior  °*  the 

the     1 JC;  U  fr0m  the  V^ina  does  not  descend  »  low  behind 

RenerXli!     i  ^P^-^terior,  because  the  forehead  does  not 

occipit  p0,t  ,   rm  r°niS.n0t'  Wver>  alw^S  decisive' 

JI^S'*  ageTr fter  ftL°  °xpulsion  of  the  ^  the 
generally  haa  a  feeling  of  intense  relief  and  comfort/after 
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the  agony  and  exertion  she  has  gone  through.    More  rarely  she 
may  feel  exhausted  or  faint,  or  a  rigor  may  occur. 

The  natural  course  of  the  third  stage  of  labour,  or  expulsion  of 
the  placenta,  is  rarely  seeu,  since  it  is  usually  shortened  by  art. 
It  appears  that,  in  general,  the  placenta  is  detached,  partially  at 
any  rate,  almost  immediately  after  the  birth,  of  the  child.  _  For,  in 
a  multipara,  and  where  there  is  no  obvious  laceration  of  perineum  or 
vagina,  the  first  appearance  of  blood  commonly  indicates  that  some 
separation  of  placenta  has  occurred.     Such  appearance  of  blood  may 
usually  be  noticed  very  quickly  after  the  expulsion  of  the  child. 
Moreover   Lemser  examined  with  the  entire  hand  in  168  cases 
immediately  after  the  birth  of  the  child.    He  found  that  in  71  per 
cent  the  lower  edge  of  the  placenta  could  be  felt  lying  in  the  os 
uteri  directly  the  hand  was  introduced,  and  in  94  per  cent,  within 
nine  seconds  after  delivery  of  the  foetus.    On  the  other  hand,  m  the 
uterus  removed  by  Potto's  operation,  the  placenta  is.  m  most  cases, 
found  completely  attached.    The  vigour  of  the  contraction  and  re- 
traction of  the  uterus  must,  however,  be  impaired  by  the  incision  m 
the  anterior  wall,  as  well  as  by  the  effect  of  the  anesthetic  given  to 
full  surgical  degree.    The  Porro  uterus  cannot  therefore  be  assumed 
to  represent  the  normal  condition. 

Mechanism  of  detachment— There  has  been  much  controversy  as 
to  "the  mechanism  both  of  the  detachment  and  the  expulsion  ot  the 
placenta,  and  the  matter  is  not  yet  fully  settled.    One  cause  is 
almost  universally  acknowledged  to  be  a  valid  one,  and  by  some  is 
regarded  as  being  the  only  one,  namely  the  shrinkjn^olJhe 
placental  site  in  the  retraction  of  the  uterus.    On  this  subject  some 
facts  may  be  deduced  from  mechanical  considerations.    For,  con- 
sider the  condition  of  the  placenta  when  shrinking  of  the  placental 
site  has  occurred  a  little  short  of  that  necessary  to  cause  detachment. 
First,  suppose  the  form  of  the  uterus  globular  ;  the  effect  of  shrink- 
ing will  then  be  independent  of  any  detrusion.    Any  section  through 
the  uterine  wall  and  the  placenta  will  form  an  arc  of  a  circle  ;  and 
detrusion  cannot  commence  until  the  placenta  has  beeE  Bepamtd 
The  uterine  surface  of  the  placenta  wdl  be  compressed  towards  the 
centre  of  its  area,  owing  to  its  attachment  to  the  shrunken  placental 
ite  This  compression  toward  the  centre  will  decrease  fern  the  uterme 
o  the  fetal  surface, which  is  free.    Hence  any  small  elemen to f ^ 
on  the  uterine  surface  at  the  centre  will  be  subject  to  no  radial  te    o  • 
Tny  other  small  element  of  area  will  be  subject  to  radial  t ens  on 
because  it  will  be  drawn  toward  the  centre  by  its  attachment  to  the 
uterine  waJl,  and  drawn  outward  by  its  connection  wr  h  the  cor  e- 
;  ndTng  ar  as  of  the  substance  and  fetal  surface  of  the  placenta, 
Sh  have  not  been  drawn  so  much  inward  toward  the  centre.  At 
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the  same  time  the  shrinking  of  the  placental  site  will  be  resisted  by 
the  attached  placenta,  and  will  therefore  be  less  than  that  of  a  cor- 
responding area  elsewhere  in  the  uterus.    The  radial  tension  will 
increase  from  the_  centre  toward  the  circumference,  because  the 
obliquity  of  lines  joining  corresponding  areas  of  uterine  and  fetal 
surfaces  will  increase,  the  fetal  surface  being  less  drawn  in  toward 
the  centre  than  the  uterine.    Moreover,  while  any  element  of  area 
away  from  the  border  is  supported  on  all  sides  by  other  elements  of 
area  an  element  of  area  on  the  border  is  unsupported  on  the  outside 
For  both  reasons,  separation  must  begin  at  the  circumference,  and 
spread  inward  toward  the  centre,  unless  the  placenta  is  more  firmly 
adherent  at  the  circumference  than  at  other  parts,  and  there  is  no 
evidence  that  it  is  so  as  a  general  rule.    This  reasoning  is  in  accord- 
ance with  the  result  of  experiments  made  by  sticking  a  disc  to an 
elastic  surface,  and  then  letting  the  surface  retract. 

lhe  mechanism  is  somewhat  modified  if  the  retracted  uterus  is 

sh  pf  Si  tt*  ? nds-t0  ;Tlop»its  natural  form  of  a  flattened  P -  - 

shape  This  it  does  m  the  Porro  uterus,  and  probably  also  in 
normal  conditions,  to  some  extent  at  any  rate.  In  this  else  if  tS 
placenta  is  situated  on  the  anterior  or  posterior  wall,  eacS  to  th 
sides  and  summit  of  the  uterus  in  its  retracted  shape,  the  sides  may 
be  so  jessed  inward  by  the  uterine  contraction  as  to  do  away  3 
the  out  ward  radial  t     ions  in  a  ^  7  ™ 

cio  away  with  the  upward  radial  tensions  in  its  upper  half     But  if 
so    he  placenta  having  been  already  compressed  2  much  aS  I  ca 
be,  the  same  force  will  be  transmitted  to  the  lower  half  and  wS 
here  increase  all  the  downward  radial  tensions,  so  tha  le^rati^ 

the  uterus  in  ™        t  T  be  n°thl^  in  the  contraction  of 

on  th  e  othe hZTf  d°WnWard  radkl  tensions-  K 

4«rittr  ,s' when  the  piacenta  has  not  be- 

being  able  to  £2?t  th     P  "vi  the  Placenta  "<* 

It  appears  probaWe  t  S  f     lw     ^  ^ to  its  lowei' 
-d  LrJ         '    Ul"''?l"7^  SS*  Bhrinking  of  the  plflcental  °site 
35  ^MfflLJ^ho  mam  forces  concerned  in  the  detachment  of 
l-vi  „,;,„  ■;,■ ,    1  "l  |°i  commences  at  the 

^ichl  ^oved     '  VT^00^"1  iJ  the  C°ndition  of  a 
--"-'Mattr  owe,  Operahon.*     The  placenta  is  there 

morbid  lesion  atTv  f  ?  i7'  ''*''  olKuwl,ere  adhere^  Any 
commenced  of  seSn     '  °f  °0urse  "-dify  the 

'  See  Obstet.  Trans.  Vol.  XXIX.,  for  full  description. 
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When  separation  has  once  commenced,  some  blood  is  poured  out, 
in  the  interval  of  pains,  between  the  separated  surfaces,  and  must 
tend  to  aid  the  further  separation,  if  the  membranes  are  still  suffi- 
ciently attached  to  prevent  its  flowing  away  at  the  sides.  Somehaye 
considered  the  formation  of  this  retro-placental  baeniatonia  to  be  the 
main  cause  of  separation.  Matthews  Duncan,  on  the  other  hand, 
considered  that  it  had  no  place  in  the  normal  mechanism.  Probably 
it  comes  into  play  in  many  or  most  cases,  but  as  a  subordinate 
cause.  Some  have  attached  importance  to  the  diminution  of  intra- 
uterine pressure  after  delivery.  The  firmly  adherent  placenta  of  the 
Porro  uterus  appears  to  disprove  this  as  a  cause. 

Mechanism  of  expulsion.— It  was  formerly  thought  tnat  the 
plIc^ntaTcl^e"  down  like  an  inverted  umbrella,  with  its  foetal  surface 
near  the  insertion  of  the  funis  foremost,  as  shown  m  Fig.  94 
This  necessarily  implies  that  the  placenta  and  upper  part  of  bag  oi 
membranes  are  first  inverted  by  a  considerable  effusion  of  blood 
behind  them,  and  that  the  uterus  afterwards  contracts  on  this  effusion 
of  blood,  and  drives  out  the  placenta  by  its  means  (see  Pig.  94; 
According  to  Matthews  Duncan,  however,  the  normal  process  is  that 
the  placenta  is  folded  or  rolled  together  by  the  contracting  uterus  on 
an  axis  corresponding  to  the  long  axis  of  the  uterus,  and  that  it 
presents  at  the  os  uteri  by  a  point  on  its .fatal  surface  very  ^ near-  ts 
lower  margin,  the  lower  margin  having  been  somewhat  inverted  hy 
the  traction  of  the  membranes  which  the  placenta  has  to  dragafter  it 
As  it  passes  through  the  vagina,  the  placenta  usually  becomes  further 
inverted  by  the  traction  of  the  membranes,  which  have  till  partadly 
to  be  peeled  off  the  uterine  wall,  and  drawn  out  of  the  uterme  cavity. 
When  however,  the  uterus  acts  well,  and  the  vagina  is  contractile, 
the  placenta  may  present  even  at  the  vulva  by  a  point  on  or  near  its 
ed  J  anT  come^ut  rolled  on  a  longitudinal  axis  with  its  uterme 
surface  outermost.    In  this  mode  of  expulsion,  effusion  of  blood 
E  Placenta  and  membranes  is  not  necessary  to  the  mechanism 
and  Matthews  Duncan  regarded  the  ideally  perfect  expulsion  a, 

authmts  have  advocated  the  correctness  of 
the  old  vTew.  The  point  is  of  practical  importance,  because  the 
modern  p  mciple  that  traction  should  never  be  made  upon  the  cord 
modern  pimcip  traction  interferes  with  the 

is  mainly  bas ed  upon  theidea  that  .f 
normal  mechanism  of  deliveiy.     ijuub     _  > 
is  made,  the  placenta  is  drawn  down  in  the  shape  sho^vn 

FiSCha4mpneys*  in  70  cases,  marked  the  spot  on  the  placenta  which 

*  Mechanism  of  the  Third  Stage  of  Labour.   Ohstet.  Trans.  Vol.  XXIX. 
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first  presented  at  the  os  uteri.  In  the  great  majority  of  cases  (all 
but  10)  this  spot  was  on  the  foetal  surface  within  two  inches  from 
the  lower  edge.  In  16  cases  it  was  on  the  lower  edge,  or  amnion 
below  the  lower  edge  ;  in  23  cases  it  was  on  the  placenta  within  one 
inch  of  the  lower  edge.  In  two  cases  only  the  uterine  surface  of  the 
placenta  presented.  It  was  found  also  that  the  presenting  part 
varied  with  the  position  of  the  placenta.  The  higher  the  placenta, 
the  higher  the  presenting  point,  and  vice  versa. 


These  results  indicate  a  partial  and  progressive  inversion  of  the 
placenta  and  membranes,  and  a  mode  of  delivery  intermediate 
between  that  described  by  Schultze  and  that  described  by  Matthews 
Duncan.  In  Champneys'  cases,  however,  the  woman  lay  on  her 
side,  and  no  stimulation  was  used  to  the  uterus  during  the  third 
stage  of  labour.  It  is  probable  that  the  mechanism  is  not  ideally 
perfect  under  these  circumstances.  So  far  as  can  be  inferred  from 
the  customs  which  exist  among  savage  tribes,  the  primary  position 
lor  labour  13  not  that  of  lying,  but  rather  squatting  as  for  defecation. 

clellvery  of  the  placenta  is  assisted  by  pressure  by  the  woman's 
own  hands  or  by  the  aid  of  her  friends,  and  she  may  even  stand  up 
o  squeeze  the  abdomen  in  the  third  stage  of  labour.  .  At  any  rate, 
Z      iirn;[  WIth  Which  the  intervention  of  the  accoucheur  is  called 

liLl  I6  ,  Stage  8hoWB  that>  under  our  Preaent  civilised  con- 
ditions, lt8  mechanism  is  often  not  entirely  natural. 

iviy  own  observations,  in  cases  in  which  the  uterus  is  stimulated 
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in  the  usual  way  by  the  hand  after  delivery  of  the  child,  lead  me  to 
support  Matthews  Duncan's  view  so  far  as  to  say  that  the  main 
folding  of  the  placenta,  when  it  passes  the  os  uteri,  is  generally  on 
a  longitudinal  axis,  though  the  presenting  point  is  often  further  from 
the  edge  than  is  represented  in  Fig.  93.  It  is  easily  shown  by 
experiments  that  the  placenta  will  pass  through  a  much  smaller  ring 
when  thus  folded  than  when  the  insertion  of  the  funis  comes  first. 

It  is  obvious  that,  the  more  the  expulsion  is  effected  by  effusion 
of  blood,  the  more  nearly  the  mechanism  approximates  to  Schultze's 
view  ;  the  more  it  is  due  to  uterine  contraction,  the  more  nearly  it 
approximates  to  Matthews  Duncan's  view.  It  will  generally  be 
agreed  that  the  latter  is  preferable.  The  conclusion  is  that  the 
usual  mode  of  expulsion  is  intermediate,  to  a  variable  extent,  between 
the  two  mechanisms ;  but  approaches  rather  to  that  described  by 
Matthews  Duncan,  and  the  more  nearly  so,  the  more  judicious  is  the 
management  of  the  third  stage,  and  the  more  vigorous  the  uterine 
action. 

Separation  and  expulsion  of  membranes. — It  has  already  been  ex- 
plained (see  p.  150)  that  the  membranes  are  separated  from  the  lower 
segment  of  the  uterus  by  its  dilatation  to  form  a  canal  for  the  foetus, 
and  that  this  separation  is  necessary  for  the  formation  of  the  bulging 
bag  of  membranes.  By  the  retraction  of  the  uterus,  after  delivery, 
the  chorion  is  partially  but  not  entirely  detached,  the  line  of  sepa- 
ration passing  through  the  ampullary  layer  of  the  decidua  (see  p.  54), 
so  that  the  superficial  layer  of  the  decidua  comes  away  with  the 
chorion.  The  chorion  is  thrown  into  fine  wrinkles,  being  detached 
along  the  ridges  of  the  wrinkles,  but  remaining  attached  along  the 
furrows.  When  the  placenta  is  detached,  the  blood  which  escapes 
thereupon  tends  to  detach  also  the  membranes  in  the  vicinity  of 
the  placenta.  It  does  not,  however,  separate  the  whole  bag  of 
membranes,  partly  because  its  quantity  is  insufficient,  partly  because 
it  begins  to  escape  externally  as  soon  as  it  has  cleared  a  way  lor 
itself  to  the  os  uteri.  Then,  when  the  placenta  is  expelled  by  the 
contraction  of  the  uterus,  it  drags  after  it  the  membranes,  completing 
their  separation  from  above  downwards,  and  usually  inverting  the 
bag  of  membranes.  When  there  is  sufficient  effusion  of  blood 
behind  the  placenta  to  invert  it,  as  in  Fig.  94,  this  blood,  driven 
down  by  the  uterus,  aids  in  the  inversion,  detachment,  and  expulsion 
of  the  bag  of  membranes.  By  the  time  the  placenta  and  membranes 
escape  from  the  vulva  the  membranes  are  inverted,  the  foetal  surface 
of  the  amnion  being  external,  and  the  placenta  is  often  inverted 
also.  If  delivery  of  the  placenta  is  aided  by  gentle  traction  on  the 
edge  which  presents  in  the  vagina,  it  generally  comes  clown  with  the 
uterine  surface  outermost. 
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The  large  arteries  and  veins  passing  to  the  placenta  are  of  course 
torn  across  as  soon  as  detachment  occurs,  and  some  bleeding  takes 
place  from  their  open  mouths.  This  is  the  source  of  the  retro- 
placentaJ  hematoma,  when  such  is  produced.  But,  unless  there  is 
uterine  inertia,  the  open  mouths  are  quickly  closed  by  further 
retraction  of  the  placental  site,  the  muscular  fibres  of  the  middle 
coat  of  the  uterus  interlacing  irregularly  around  the  vessels.  After 
a  time,  the  exact  duration  of  which  is  unknown,  permanent  closure 
is  secured  by  the  formation  of  thrombi  in  the  vessels  beyond  the 
constricted  part,  just  as  thrombi  are  formed  in  any  other  vessels  the 
current  through  which  is  arrested  by  pressure  or  ligature.  Champneys  ti 
estimates  the  amount  of  blood  escaping  as  six  ounces  before  the 
delivery  of  the  placenta,  and  six  ounces  enclosed  in  the  placenta  and 
membranes.  As  in  his  observations  the  uterus  was  unstimulated 
during  the  third  stage  of  labour,  the  woman  lying  on  her  left  side, 
the  average  quantity,  when  the  uterus  contracts  well,  is  probably 
less.  '      1  J  ■ 

Occasionally  the  placenta  is  expelled  into  the  vagina,  or  even 
externally,  by  the  same  pain  which  expels  the  foetus.  More 
frequently  there  is  a  rest  for  a  variable  time— perhaps  for  from 
twenty  minutes  to  an  hour,  or  even  longer,  in  the  absence  of 
external  stimulus.  During  this  time  the  uterus  may  be  felt 
moderately  hard,  and  still  reaching  up  to  some  height  in  the 
abdomen,  generally  about  up  to  the  umbilicus.  At  this  period,  as 
well  as  at  other  times,  rhythmic  contractions,  though  not  very 
marked,  take  place  in  addition  to  the  tonic  contraction,  and  therefore 
the  uterus  varies  in  hardness.  After  a  time  the  contractions  again 
become  stronger,  and  are  felt  as  pains,  although  slight  as  compared 
with  those  of  the  expulsive  stage.  With  these  pains  a  little  blood  „ 
may  be  expelled,  and  hence  they  have  been  called  "dolores  I 
cjuentu  They  have  the  effect  of  gradually  completing  the  dtok  '  ^ 
ment  of  the  placenta,  if  that  is  not  completed  just  after  the  birth  of 
the  child,  or  by  subsequent  effusion  of  blood  behind  the  placenta, 
and  at  length  of  expelling  it  from  the  body  of  the  uterus  in  the 
manner  already  described,  so  that  it  lies  partly  in  the  flaccid  relaxed 
cervrx  and  partly  in  the  vagina.  Its  expulsion  externally,  in  the 
absence  of  assistance,  is  effected  by  the  expiratory  muscles,  aided  by 
the  muscular  walls  of  the  vagina  and  cervix. 

After  delivery  of  the  placenta,  the  uterus  may  be  felt  in  the 
^IM-gastrnnuas  a  comparatively  small  firm  ball,  varying,  however, 
con  rderably  m  size  i„  different  women.  The  average  level  of  the 
lunclus  may  be  taken  as  about  half-way  between  pubes  and  umbili- 
cus  but,  when  the  uterus  is  large  or  rests  unusually  high  above 
pelvis,  it  may  reach  even  up  to  the  umbilicus.  Rhythmic 
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contractions,  in  addition  to  the  tonic  contraction,  continue  to  take 
place  in  it,  although  not  necessarily  felt  by  the  woman  as  pains. 
In  all  cases,  therefore,  it  varies  in  hardness,  and  this  variation 
must  not  be  considered  as  indicating  a  risk  of  haemorrhage,  unless 
either  the  relaxation  is  too  great  in  the  intervals,  or  gushes  of  blood 
take  place  with  the  contractions,  or  between  them. 

Duration  of  labour. — Very  wide  differences  are  found  between 
the  duration  of  labour  in  different  women,  depending  partly  upon 
the  vigour  of  the  expulsive  forces,  partly  upon  the  relation  between 
the  size  of  the  foetus  and  the  canal  of  the  bony  pelvis  and  the  soft 
parts,  as  well  as  Upon  the  dilatability  of  these  latter.  The  first 
stage  generally  occupies  at  least  three  or  four  times  as  long  as  the 
second,  and  in  multiparas  the  second  stage  may  be  completed  by  a 
very  few  pains.  In  priniiparas  the  length  both  of  the  first  and  of 
the  second  stage  is  very  much  greater  :  that  of  the  first  from  tbe 
greater  rigidity  of  the  cervix  ;  that  of  the  expulsive  stage,  from  the 
resistance  offered  first  by  the  orifi.ce  of  the  vagina,  formed  by  the 
ring  of  hymen  so  far  as  it  still  exists,  which  must  inevitably- be 
more  or  less  lacerated  ;  and  secondly,  by  the  perineum,  which  has 
never  before  undergone  dilatation. 

The  average  duration  of  labour,  reckoning  from  the  first  manifest 
pains,  may  be  taken  as  being  about  fifteen  hours  in  primiparas,  and 
seven  or  eight  hours  in  multiparas.  In  primiparas  beyond  the  age 
of  thirty-five  years,  the  duration  of  labour  is  greater,  and,  on  an 
average,  exceeds  twenty-four  hours. 

A  greater  number  of  labours  takes  place  during  tbe  night  than 
during  the  day ;  the  hours  during  which  most  commence  being 
those  from  9  to  12  p.m.,  and  those  during  which  most  are  termi- 
nated those  from  midnight  to  3  A.M. 


CHAPTER  XIII. 


MANAGEMENT   OF  NORMAL  LABOUR. 

It  is  a  well-known  rule  that  the  accoucheur  should  always  attend 
promptly  to  the  first  summons  from  a  lying-in  woman.  It  may  be 
that  she  has  deferred  sending  till  the  last  moment,  or  labour  may 
be  extremely  rapid.  In  such  a  case,  if  from  any  delay  of  the 
attendant  the  child  is  born  before  his  arrival,  the  mother's  life  may 
be  lost  from  post-partum  hemorrhage,  or  the  child's  in  a  case  of 
pelvic  presentation.  Again  the  favourable  moment  for  interference 
in  a  case  of  abnormal  presentation  may  be  lost.  If,  on  the  other 
hand,  the  patient  has  sent  unnecessarily  early,  the  attendant,  after 
ascertaining  the  exact  state  of  affairs,  and  the  probable  duration  of 
the  labour,  may  confidently  leave  her  for  a  time. 

Requisites  to  be  taken  by  the  accoucheur.— The  atten- 
dant should  be  provided  with  a  stethoscope,  a  catheter  (either  a 
silver  female  catheter  or  a  No.  10  or  No.  12  gum-elastic  male 
catneter),_  bottles  containing  chloroform,  sulphuric  ether,  solution  of 
chloral,  tincture  of  opium  or  Battley's  liquor  opii  sedativus,  liquid 
extract  of  ergot,  or  Richardson's  liquor  secalis  ammoiiiatus,  or  some 
liquid  preparation  of  ergotin,  blunt-pointed  scissors,  a  Hi^iuson's 
syringe,  which  may  with  advantage  be  provided  with  a  long  vulcanite 
11  mtf-USr me  inJecti0D>  a  hypodermic  syringe,  a  chloroform 
inhaler,  and  either  a  small  elastic  catheter  (No.  6),  suitable  for 

purpose     L hese  may  be  carried  in  a  simple  leather  bag  with  pockets 

?e  S;  fithe  'r/r  There  shouid  ais° be  *  ^  s££ 

perineum  ?  <Sllk-worm  Sut  or  <^er  wire)  for  stitching  the 

SMS^S?       Perchloride  of  iron,  either  the  liquor  ferri 

E^t^**"-*8  solid  salt-  The  latter  ia  some^at 

this  U  s  well  t  T  ™tm™nta  in  the  ba§  !  b^  ™n  for 

pair  of  L  VC  a  b0ttl°  Wlth  a  caP  ovt!r  ^e  stopper.  A 

EaS^ff     rica  vho  Lfig'     ir  ^ 

instrumen  s  1?     "  ll0m°-    The8e  or  m?  oth<*  obstetric 

niments  aie  most  conveniently  carried  wrapped  separately  in 
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chamois  leather,  which  may  be  secured  by  incliarubber  rings.  There 
should  be  provided  in  the  room  hot  and  cold  water,  thread  for 
tying,  the  funis,  an  abdominal  binder,  and  a  supply  of  diapers. 

Certain  antiseptics  must  either  be  carried  in  the  obstetric  bag,  or 
provided  beforehand  at  the  house.  These  are  perchloride  of  mercury 
for  disinfection  of  hands  and  non-metallic  instruments,  and  either 
carbolic  acid  or  permanganate  of  potash  for  metallic  instruments  ;  of 
these  two,  carbolic  acid  is  the  more  effective.  Perchloride  of  mercury 
may  be  carried  either  in  tabloids  or  in  solution.  If  tabloids  are  used, 
they  should  be  tested  with  the  water  of  the  district  in  dilute  solu- 
tion, to  make  sure  that  no  precipitate  is  formed  by  the  hardness  of 
tbe  water.  They  should  contain  no  powdery  colouring  matter, 
which  would  mask  the  slight  milldness  caused  by  precipitation. 
I  prefer  to  carry  a  concentrated  solution  according  to  the  following 
formula:— K.  Hydrarg  Perchlor  grxx.,  Acid:  Hydrochlor.  dil.  5ss.. 
Glycerini  51.,  Aq.  ad  31.  The  acid  increases  the  efficacy  of  the 
mercury  in  the  presence  of  albuminous  matter.  Pure  carbolic 
acid  may  be  carried,  liquified  by  10  per  cent,  of  water;  per- 
manganate of  potash  may  be  carried  in  crystals. 

Antiseptic  precautions. — The  reports  of  the  Eegistrar- 
General  show  that  the  mortality  due  to  puerperal  septicemia 
throughout  Great  Britain  considerably  exceeds  that  clue  to  all 
the  difficulties  and  accidents  of  labour.  Hence  the  most  important 
thing  of  all,  in  the  conduct  of  normal  labour,  is  to  take  precautious 
against  the  occurrence  of  septicemia.  Of  late  years,  by  the  improve- 
ment of  antiseptic  measures,  and  especially  by  the  use  of  per- 
chloride of  mercury  as  an  antiseptic,  lying-in  hospitals  have  been 
converted  from  the  most  dangerous  places  of  all  for  delivery  into 
the  safest.  There  is  therefore  strong  reason  for  believing  that  a 
universal  adoption  of  stringent  antiseptic  precautious  would  con- 
siderably diminish  the  present  mortality  from  puerperal  septicemia. 

T  may  so  far  here  anticipate  the  subject  of  puerperal  fever  as  to 
state  the  foUowing  facts.     It  is  excessively  difficult  absolutely  to 
sterilise  the  vagina  by  any  antiseptic  treatment,  but  the  microbes 
or  germs  ordinarily  present  in  it  do  no  harm  unless  substances 
capable  of  decomposition,  such  as  placenta,  are  retained.     On  the 
other  hand,  if  virulent  microbes  are  introduced,  such  as  may  be 
carried  especially  from  puerperal  or  any  other  form  of  septicaemia, 
or  from  phlegmonous  erysipelas,  they  may  cause  fatal  septicaemia 
after  perfectly  normal  labour.    The  most  important  element  0 
antisepsis    therefore  consists  in  preventing   the  introduction  0 
virulent  germs  into  the  genital  canal,  and  this  can  be  done  without 
the  risk  of  injurious  effects  which  may  attend  the  injection  ot 
poisonous  antiseptics. 
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The  use  of  antiseptics  does  not  supersede  but  supplements  ordinary 
cleanliness.    Both  accoucheur  and  nurse  should  keep  nails  cut  short 
and  wash  thoroughly  with  soap  and  water  and  a  nail-brush  before 
touching  the  genitals.    The  hands  should  then  be  disinfected  by 
thorough  immersion  in  a  solution  of  perchloride  of  mercury  1  in 
1,000.  A  basin  of  the  same  solution  should  be  kept  by  the  bedside, 
that  the  hand  may  again  be  dipped  in  from  time  to  time.  The 
nurse  must  use  the  same  precautions  before  each  washing  of  the 
genitals  after  labour ;  and  the  same  solution  must  also  be  used  to 
disinfect  a  catheter,  if  one  is  required.    If  a  solution  of  1  in  1,000 
is  found  to  roughen  the  hands  too  much,  one  of  1  in  2,000  may  be 
used.   Forceps  and  other  steel  instruments,  after  thorough  cleansing, 
are  best  disinfected  by  a  solution  of  carbolic  acid  of  a  strength  of  at 
least  1  in  40.    It  must  be  remembered  that  soap  is  incompatible 
with  most  antiseptics,  except  carbolic  acid,  and  destroys  their 
efficacy ;  also  that  a  very  small  quantity  of  carbolic  acid  precipi- 
tates the  sublimate  solution.   Iodide  of  mercury  may  be  used  instead  4 
ot  the  perchloride,  and  is  reported  to  be  even  more  efficacious.  I 
_    Opinions  differ  about  the  use  of  antiseptic  douches  before  or 
immediately  after  labour.     In  private  practice  they  are  at  any  rate 
ot  less  essential  importance  than  the  preventing  the  conveyance  by 
accoucheur  or  nurse  of  virulent  germs.     The  external  genitals 
should  be  washed  by  the  nurse  with  soap  and  water  at  the  outset  of 
labour.    If  there  isanapportunity  for  doing  so  at  an  early  stage  of 
labour,  it  appears  to  be  desirable  to  douche  the  vagina  once,  by  means 
ot  an  irrigator,  with  a  solution  of  perchloride  of  mercury  1  in  2  000 
At  a  more  advanced  stage  of  labour  this  proceeding  has  the'  dis- 
advantage that  it  washes  away  the  abundant  lubricating  secretion 
wnich  is  then  naturally  poured  out.    If  the  mercurial  douche  has 

rbll  eYSe  ,  vfOTe  d6livery'  a  si"SIe  douche  maJ  be  g^n  imme- 
uately  alter  delivery  of  perchloride  of  mercury,  1  in  4,000,  at  a 

T?rp0f1  1050-110°F-  '  °r  the  -^ion  maybe  used  first  of 
in  r  -  H  i  i  \m  2'°°0'  anfl  then  Washed  a™J  **th  the  weaker 
boST  r°        '  01  With  a  11(m-Pois°n°us  antiseptic,  such  as  a 

ym  Is  JrnCtrkL    ThC  °CCasi0nal  aPl— ance  of  poisonous  * 

W  „ "  C,?erCd  that  ^^ately  after  delivery  is  the  time 
then  '  Ilt  l°  g!ea  6St  P°8aible  M  of  absorbent  surface.  If, 

be  £ken\ «W»>»te  douche  is  used  at  that  time,  special  care  mus 

it  re  t  n    u  n1"  ^  '*  ,,0WH  ^  a*d  ^  no  excess  of 

1  ns  m  the  vagina  or  cervix 

r?cC  at\r^PtiC  ?Kcmtion  is  to  thoroughly  clear  out  the 
^  the  commencement  of  labour,  and  so  avoid  the  extrusion 
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of  feces  by  the  pressure  of  the  advancing  head.  This  is  best 
carried  out  by  the  administration  of  a  copious  enema  when  pains 
commence.  But  if  there  is  any  tendency  to  constipation,  a  daily 
action  of  the  bowels  should  be  secured  by  aperient  at  the  time  when 
labour  is  expected. 

PuerjDeral^septiramva  may  originate  from  sewer-gas^  Care  should 
therefore  be  taken  beforehand  that  the  drains  of  the  house  are  in 
good  order,  and  that  there  is  no  concealed  water-closet  in  bedroom  or 
dressing-room,  nor  any  untrapped  waste-pipe  in  or  near  the  rooms 

The  antiseptic  precautions  required  during  the  puerperal  period 
will  be  considered  later,  and  the  special  precautions  necessary  in. 
lying-in  hospitals  will  be  discussed  under  the  head  of  puerperal 
septicaemia. 

Preliminary  preparations.— The  room  should  be  as  airy  as 
possible  and  also  quiet.    The  bed  should  be  firm,  and  a  father  bed 
is  especially  to  be  avoided.    The  bedding  should  be  protected  by  a 
waterproof  sheet,  and  a  draw-sheet,  folded  in  several  thicknesses 
should  be  placed  under  the  hips,  so  that  it  can  be  readily  removed 
when  soiled.     Special  lying-in  sheets  are  made,  stuffed  with  subli- 
mate wood-wooLThise  have  the  advantage  over  the  simple  draw- 
Vheet,  since  they  are  capable  of  absorbing  a  considerable  quantity  ol 
liquor  amnii  or  other  discharge.    With  the  lower  classes  it  is  usual 
to  wear  till  the  labour  is  completed  an  old  suit  of  the  ordinary  dress, 
including  stays,  which  often  prove  inconvenient.    It  is  preferable 
for  the  patient  to  be  in  her  night-dress,  over  which  she  may  wear  a 
dressing-gown  in  the  earlier  stages  of  labour.    It  is  a  good  plan  ioi 
her  also  to  wear  underneath  the  night-dress  a  special  petticoat, 
fastened  loosely  round  the  waist.    The  night-dress  can  then  be 
tucked  up  and  kept  clean  during  delivery,  and,  when  the  labour  _  is 
over,  the  soiled  petticoat  can  be  easily  slipped  oft,  and  the  necessity 
for  changing  the  night-dress  avoided.    With  the  poorer  classes  the 
attendant  should  insist  that  no  more  persons  than  necessary  are  in 
the  room,  since,  especially  among  the  Irish,  the  neighbours  are  fond 
of  gathering  in  the  lying-in  room. 

Position  of  the  patient.-In  this  country  it  is  usual  for  he 
woman  to  lie  on  her  left  side,  with  the  hips  brought  near  the :  edge 
of  the  bed,  during  the  latter  stage  of  labour  or  for  an  *ammat  °n. 
On  the  Continent  and  in  America  the  dorsal  position  is  the  usual 
one.  Each  position  has  its  own  advantages,  but  on  the  wholethoee 
of  the  lateral  position  predominate.  In  point  of  delicacy  i  h  s  tbe 
superiority  ;  it  allows  forceps  or  other  instruments  to  be _  used  witn 
rxpos^eandlessdistmbanoeto  the  patient;  and  it  tend 
correct  the  common  right  obliquity  of  the  uterus  Moreover,  dm 
Z  passage  of  the  head  over  the  perineum,  the  pressure  on  the 
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perineum  is  not  increased  by  the  weight  of  the  child,  as  it  is  in  the 
dorsal  position,  and  hence  the  risk  of  laceration  is  somewhat  less  in 
the  lateral  position.  On  the  other  hand,  the  dorsal  position  tends 
somewhat  to  accelerate  labour  during  the  earlier  part  of  the  passage 
of  the  head  through  the  pelvis.  Not  only  does  the  weight  of  the 
child  give  direct  assistance  to  the  expulsive  force,  but,  by  pressing 
the  presenting  part  more  firmly  upon  the  os  uteri  or  vagina,  it 
stimulates  the  contractions  of  the  uterus  in  a  reflex  manner.  This 
is  especially  useful  in  cases  of  uterine  inertia. 

Examination  of  the  patient.— The  first  object  is  to  ascer- 
tain whether  the  presentation  and  the  maternal  passages  are  normal. 
The  entrance  of  the  accoucheur,  however,  is  apt  to  put  a  stop  to  the 
pains  for  a  time,  and  he  should,  therefore,  be  careful  to  avoid  start- 
ling the  nerves  of  the  patient.  It  is  well  to  sit  down  quietly  for  a 
while,  ask  a  few  questions  about  the  time  when  the  pains  commenced, 
their  frequency,  character,  and  situation,  whether  any  "  show  "  has 
been  seen,  whether  the  waters  have  broken,  whether  the  bowels 
have  acted  freely,  and  also  to  feel  the  patient's  pidse.  He  should  also 
inquire  (if  he  has  not  previously  ascertained)  about  the  character  of 
former  labours,  the  state  of  health  during  pregnancy,  and  whether 
the  patient  has  reached  the  Ml  term.  He  should  see  that  his 
hands  are  warm  before  making  any  examination.  For  this  purpose 
the  antiseptic  solution  for  disinfecting  hands  should  be  used  hot. 

It  is  desirable  to  make  an  abdominal  examination  in  order  to 
ascertain  by  palpation  whether  the  uterus  and  fo3tus  are  naturally 
placed,  and  also  to  make  sure,  either  by  feeling  movements  or 
hearing  the. foetal  heart,  that  the  foetus  is  alive.  Abdominal 
examination  is  more  troublesome  than  vaginal  when  the  ordinary 
dress  w  worn,  but  the  student  should  be  careful  to  use  all  oppo£ 
tumties  both  of  practising  auscultation  of  the  foetal  heart  and 
acquiring  skill  in  making  out  the  parts  of  the  footus  and  its 
position  by  abdominal  palpation.  He  should  not  scruple  there- 
tore,  to  have  the  stays  removed  if  they  are  worn. 

It  is  usual  and  preferable  to  commence  the  examination  during 
a  pain,  and  hence  arises  the  common  phrase  of  "taking  a  oain" 
Her  attention  being  distracted  by  the  pain,  the  patient  does~n"ot 
notice  so  much  the  inconvenience  of  the  introduction  of  the  examin- 
ing finger.  The  index  finger  of  the  right  hand,  anointed  with 
psehne  or  other  lubricant,  is  generally  used  for  examination  in 
&  shown  in  Fig.  95,  p.  206.    The  inexperienced  student 

E  T  10  ml  UP  the  back  °f  thc  thiSlls  t0  the  I"****-,  and 
the  vaghL  ^  Whette  as  a  guide  to  the  entrance  of 

The  condition  of  the  vagina  may  first  be  noted,  especially  as  to 
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its  freedom  from,  any  obstruction  or  contraction,  the  relaxation^  of 
the  mucous  membrane,  and  the  amount  of  lubricating  secretion 
present.  An  abundant  secretion  of  slimy  mucus  is  generally  a  safe 
indication  that  labour  has  set  in  in  earnest,  and  that  the  pains  and 
dilatation  of  the  os  will  progress  in  a  satisfactory  manner.  For  the 
physiological  relaxation  of  the  cervix,  generally  associated  with  good 
expulsive  pains,  is  usually  attended  also  by  a  copious  secretion 
from  the  cervical  glands,  which  are  greatly  under  the  influence  of 
the  nervous  sj'stem. 

The  next  point  is  to  make  out  the  size  of  the  os  uteri,  and  the 
condition  of  its  edges.    The  inexperienced  student  must  be  careful 


Fig.  95.— Examination  in  the  stage  of  dilatation. 


definitely  to  feel  its  margin,  and  not  to  overlook  a  very  small  os, 
and  mistake  a  thin  uterine  wall  stretched  over  the  presenting  part 
for  the  bag  of  membranes.  If  the  os  is  still  small,  it  may  he  so  fox 
back  in  the  hollow  sacrum  as  to  be  difficult  to  reach.  In  such  a 
case  the  accoucheur  should  see  that  the  bladder  is  empty  Since  a 
fall  bladder  displaces  the  cervix  much  further  back,  and  should 
place  the  patient  on  her  back,  introducing  two  fingers  oi  the  right 
hand  into  the  vagina,  and  pressing  the  fundus  downward  and  back- 
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ward  with  the  left  hand  placed  on  the  abdomen.  Another  plan 
but  not  such  a  good  one,  is  to  place  the  patient  transversely  on  the 
bed,  still  lying  on  her  left  side,  and  introduce  two  fingers  of  the 
Left  hand  into  the  vagina,  the  flexor  surfaces  directed  toward  the 
anterior  pelvic  wall.  Examination  while  the  pain  still  continues  will 
best  reveal  the  condition  of  the  os,  and  the  effect  of  the  pain  upon 
the  os,  the  bag  of  membranes,  and  the  presenting  part.  A  thin  hard 
margin  to  the  os  generally  denotes  that  dilatation  will  be  slow  •  if 
the  edge  is  soft  and  thick,  it  is  likely  to  .yield  much  more  quickly 

To  make  out  the  presenting  part,  if  the  membranes  are  still 
intact,  it  is  necessary  to  continue  the  examination  during  the  in- 
terval between  the  pains.   No  attempt  to  explore  it  should  be  made 
while  the  bag  of  membranes  is  tense,  lest  the  membranes  should  be 
ruptured  prematurely.    If  the  os  is  still  small  it  is  sufficient  for 
the  accoucheur  to  satisfy  himself  that  the  head  is  presenting 
without  making  out  its  exact  position  by  feeling  the  fontanels! 
To  do  this,  however,  it  is  not  sufficient  to  feel  the  presenting  part 
hrough  the  uterine  wall,  but  the  finger  must  be  passed  in  through 
the  os  to  touch  it     If,  on  passing  the  external  os,  the  finger  finds 
a  cervical  canal  still  existing,  so  that  the  bag  of  membranes  or  pre- 
senting part  does  not  rest  upon  the  external  os,  but  only  upon  the 
internal  os,  or  upper  orifice  of  the  canal,  it  is  generally  a  sign  that 
the  labour  will  not  soon  be  over.    For  the  internal  os  and  'c  rvica 
canal  have  to  be  dilated  before  dilatation  of  the  external  os  b™ 
and  this  process  is  indeed  often  completed  during  the  few  davs 
before  active  labour,  while  there  are  still  no  well-marked  paiiTs  ' 

It  a  bag  of  membranes  only  is  felt,  and  no  presenting  part"  can 
be  reached,  special  care  is  necessary  to  ascertain  whethe°r  Vhere  " 
any  abnormal  presentation,  especially  a  shoulder  presentation  or 
transverse  position  of  the  child.    In  this  investigation  ZSU 
of  the  abdomen  should  on  no  account  be  omitted.    In ™ cases 
he  failure  to  feel  any  presenting  part  may  arise  simply  Zn  Z 
iuor  amnn  being  very  abundant,  and  the  head  resting  Wrc 
above  the  symphysis  pubis.  In  such  a  case  the  head  maV  be  reaXd 
by  pressing  the  fi„ger  far  forward  within  the  os,  wMe the  patient 
on  her  back,  and  the  external  hand  presses  the  W  downt m 
Jboye.    If  one  or  two  fingers  fail  to  reach  any  presenting  part  X 

"the  presenting  part  has  nut  descended  into  the  pelvis  wh™ 

should  i      T    7  °f  preVJ0US  labours>       ^ze  of  the  pelvis 

,hould  be  explored  by  the  finger.    More  especially,  the  accouche" 
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should  test  whether  the  promontory  of  the  sacrum  can  be  reached  too 
easily,  and,  if  it  can,  he  should  measure  the  diagonal  conjugate 
diameter  (see  Chapter  XXIX.).  He  should  also  judge  whether 
there  is  less  space  than  usual  on  either  or  both  sides  of  the  pelvis, 
and  note  also  the  size  of  the  cavity  and  outlet.  Next,  it  is  well 
to  examine  whether  any  faeces  can  be  felt  in  the  rectum  j  and  it 
any  are  found,  to  have  an  enema  administered,  if  labour  is  not  too 
far  advanced,  or  too  rapidly  advancing.  A  collection  of  faces  in  the 
rectum  may  materially  delay  the  progress  of  labour  before  it  is  ex- 
pelled before  the  advancing  head.  Even  a  small  quantity  of  feeces 
interferes  with  perfect  antisepsis. 

As  to  the  probable  duration  of  labour,  the  medical  attendant 
may  form  an  opinion  for  his  own  guidance  from  the  size  and 
disability  of  the  os,  the  amount  of  mucus  present,  and  the  size 
of  the  pelvis.    He  should  avoid  risking  his  credit  by  making  any 
positive  prophecy  as  to  time  to  the  patient  or  her  friends,  but 
should  content  himself  with  assuring  her  that  all  is  going  well, 
and  that  the  duration  of  labour  will  depend  upon  the  pains  As 
to  whether  or  not  it  is  necessary  for  him  to  remain  continuously  m 
attendance,  he  will  judge  partly  by  the  state  of  the  os,  partly '  by 
the  vigour  and  frequency  of  the  pains,  taking  also  into  account 
whether  the  patient  is  primipara  or  multipara.    In  any ^  case  o 
doubt,  he  should  wait  for  at  least  half  an  hour  or  an  hour,  to  watch 
the  rate  of  progress.    Sometimes  a  patient  may  send  for  her  atten- 
dant when  suffering  only  from  false  pains  that  is  to  say  irregular 
and  painful  contractions  of  the  uterus,  which  do  not  dilate >the M* 
False  pains  generally  recur  at  very  irregular  intervals,  not  with 
the  mo  e  or  less  rhythmic  regularity  of  true  pains     But  we  can 
positively  distinguish  them  only  by  making  a  vaginal  examination, 
SdfiSLg  tha'they  do  not  produce  dilatation  of  the  os  or  cause 
*  ^  Lion  of  the  bag  of  membranes.    False  pains  common ly  djnd 
on  some  irritation  in  the  alimentary  canal,  and  are  best  treated  by 
a  mild  aperient  combined  with  a  sedative,  such  as  ^™ 

Management  of  the  first  stage.-Daring  the  fu.t  stage  the 
patent  should  not  be  kept  too  much  in  one  position  It »  generaUy 
better  that  she  should  be  up,  occasionally  walking  about  and  ooot 
sionallv  resting  in  a  chair.  If  the  first  stage  is  tedious,  the  lateral 
podSn  Specially  to  be  avoided,  because,  in  that  position  the 
w3gtt  of  the'ovum  is  taken  off  from  the  os  and  cervix and  h 
reflex  stimulus  is  thereby  diminished.    If  she  lies  down,  the 
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often  necessary  to  discourage  the  use  of  alcohol.  During  the  dilata- 
tion stage  examinations  should  not  be  made  too  frequently,  but  only 
sufficiently  often  to  observe  what  progress  is  being  made.  More 
especially  before  the  stage  is  reached  at  which  the  abundant  secre- 
tion of  mucus  begins,  frequent  examination  is  apt  to  irritate  the 
cervix  and  vagina,  and  increase  the  dryness  of  the  canal.  On  the 
rupture  of  the  membranes,  an  examination  should  always  be  made 
because  the  presentation  may  be  changed  with  the  gush  of  liquor 
amnii,  or  the  funis  may  become  prolapsed. 

If  the  attendant  remains  during  a  prolonged  first  stage,  he  shoidd 
remember  not  to  remain  too  continuously  in  the  room,  but  give  the 
patient  opportunities  to  empty  her  bladder.     Occasionally  difficulty 
of  micturition  arises  from  the  pressure  of  the  head  on  the  neck  of 
the  bladder  or  urethra,  and  the  use  of  the  catheter  may  be  necessary. 
A  distended  bladder  may  be  a  cause  of  prolongation  of  labour,  from  its 
interfering  with  the  effective  action  of  the  auxiliary  muscles.  With  the 
eloDgation  of  the  cervix  and  distensible  lower  segment  of  the  uterus, 
the  upper  part  of  the  bladder  is  carried  upward  above  the  level  of  the 
pubes  (see  Fig.  69,  p.  152).  Hence,  if  an  abdominal  examination  be 
made,  the  bladder,  if  at  all  distended,  is  readily  felt  as  an  elastic 
rounded  swelling  in  front  of  the  lower  portion  of  the  uterus.  For 
emptying  the  bladder  a  full-sized  male  gum  elastic  catheter  (No.  10 
or  No.  12)  is  generally  preferable  to  the  short  silver  female  catheter, 
since  the  urethra  may  be  lengthened  and  distorted  by  the  displace- 
ment of  the  bladder  upwards,  and  the  pressure  of  the  head  ;  and  it 
is  not  sufficient  to  reach  the  flattened  lower  portion  of  the  bladder 
m  order  to  evacuate  the  urine.    The  swollen  meatus  is  also  apt  to 
be  displaced  further  forward  than  its  usual  position.  Difficulty 
sometimes  arises  in  getting  the  point  of  the  catheter  past  the  head 
One  or  two  fingers  should  then  be  passed  into  the  vagina  and  by 
pressure  forwards  through  the  urethral  wall,  the  point  of 'the 
catheter  should  be  guided  up  to  and  past  the  point  of  compression 
it  necessary,  the  head  should  be  pushed  somewhat  backward  in  the 
interval  of  a  pain,  to  give  the  catheter  room  to  pass. 

Artificial  rupture  of  membranes.— When  the  dilatation 
oi  tue  os  is  complete,  labour  is  accelerated  by  artificial  rupture  of 
he  membranes  (see  p.  ]  57).   The  risk  is  also  by  this  means  averted 

advance  TT'l        be  fr°m  the  chorion  bv  to°  an 

chorion  Z         8  °f  membran68  in  front  oi  the  head,  and  that  the 

PxaSonT^T611* X*  l6ft  behiml  in  Utera  The  ^rieaced 
Ilk re the  r,  -ayf°  eiVVlth  advanta«e  *******  membranes  rather 
SMM  dian  I  t0  fche  *™  of  A*  vagina  or  that  of  the 

£  e  head  :  "C  61  °ff  b-ut  »ot  ™™  it  is  large  enough  for 

Aead  to  enter  it  sufficiently  to  form  a  dilator  not  less  efficient 
o. 
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than  the  hag  of  membranes.    If  the  membranes  are  ruptured  pre- 
maturely, the  os  is  apt  to  remain  rigid,  and  a  labour,  which  had 
been  progressing  favourably  up  to  that  point,  may  pass  into  an  in- 
active stage.    The  inexperienced  student  should  rather  incline  to 
the  alternative  of  leaving  the  membranes  too  long  intact  than  to 
that  of  rupturing  them  too  early.    The  bag  of  membranes  may 
generally  be  ruptured  by  pushing  the  tip  of  the  forefinger  through 
it  when  rendered  tense  by  a  pain.    If  the  membranes  are  too  tough 
to  allow  this,  they  should  be  gradually  scratched  through  with  the 
finger  nail,  while  still  tense.    If  this  still  fails,  they  may  be 
ruptured  by  pressing  upon  them  with  some  pointed  instrument  A 
catheter  stylet,  or  uterine  sound,  is  preferable  to  the  traditional 
hair-pin,  often  used  for  this  purpose.    Sometimes  there  may  be 
so  little  bulging  of  the  bag  that  it  is  difficult  to  judge  whether  the 
membranes  are  ruptured  or  not.    This  may  be  due  to  scantiness  of 
liquor  amnii,  or  to  the  membranes  being  inelastic  and  remaining 
adherent  near  the  margin  of  the  os.    In  such  a  case  the  distinction 
may  be  made  by  the  contrast  of  the  smooth  surface  of  the  membranes 
with  the  roughness  clue  to  the  hair  on  the  scalp.    Sometimes,  by 
sweeping  round  the  forefinger  an  inch  or  two  within  the  margin  of 
the  os,  the  membranes  may  be  separated,  and  the  bulging  bag 
allowed  to  form.    In  rupturing  tbe  membranes  artificially,  especially 
if  liquor  amnii  appears  abundant,  it  is  a  good  plan  to  place  a  bed- 
pan or  bed-bath  under  the  patient,  to  prevent  her  getting  wetted. 
Otherwise,  the  excess  of  fluid  should  be  mopped  up  with  napkins, 
and  the  draw-sheet  shifted  to  a  dry  place. 

Management  of  the  second  stage.— Toward  the  end  o 
the  first  stage,  the  patient  should  lie  down  in  the  left  lateral 
position.  To  aid  the  expulsive  pains,  it  is  usual  to  tie  a  round 
towel  to  the  foot  of  the  bed,  so  that,  by  pulling  upon  it  during  the 
pain,  the  patient  may  gain  some  assistance  in  fixing  her  chest  lor 
{he  action  of  the  auxiliary  muscles.  Women  often  hke  also  to  be 
able  to  rest  their  feet  against  the  foot  of  the  bed.  As  soon  as  the 
membranes  are  ruptured,  the  exact  position  of  the  head  should  be 
made  out  by  the  sutures  and  fontanelles,  if  this  has  not  been  done 
previously,  so  that,  in  case  of  occipito-posterior  positions,  the 
management  presently  to  be  described  may  be  carried  out.  During 
the  second  stage,  examinations  should  be  made  much  more  fre- 
quently than  before,  that  the  progress  of  the  case  may  be  carefuUj 
watched.  If  pains  are  vigorous,  and  advance  being  made,  it  is  weh 
to  examine  at  each  pain.  The  patient  generally  derive,  confiden^ 
from  the  presence  of  the  attendant,  and  often  imagines  that  she  is 
receiving  more  assistance  than  can,  in  point  ot  fact,  be  given  to 
natuT  In  general,  women  instinctively  hold  their  breath,  and 


PRESERVATION  OF  THE  PERINEUM.  211 

bring  the  auxiliary  muscles  into  action  during  the  expulsive  pain, 
Sometimes  however,  especially  in  the  case  of  Sensitive  women  who 
feel  he  pains  acutely,  their  efficacy  is  diminished  by  lack  oTcWe 
of  the  glottis.  In  such  a  case,  the  woman  must  be  repeal Sly 
exhorted  not  to  cry  out  in  the  pain,  but  to  hold  her  b  ath  and 
bear  down.  The  giving  a  little  chloroform  during  the  pain  shor 
of  anesthesia,  may  assist  towards  this  object.  The  patient  need  1 
be  kept ngidl y  i n  th e lateral  position,  i  the  uteru^tteXni 
the  earlier  part  of  the  passage  of  the  head,  it  is  of  advZtwe  tt 

t^:0n^t>  and  s°    »■  «~ 

Management   of  occipito  -  posterior  position*     Tf  Q 

diagnosis  of  the  position  of  the  head  is  made hf  o^S^SoJ 

can  readily  «complisMf,  f„  lhe  inl,rvai%TZTJlol  t^ 

topre"  upTn  tr.  6  P6"*6™— When  the  head  begins 

more  especially  K  T  Can/lo.vei7  m«cb-  to  avert  laceration, 
«*eh  lacera  ion  i  m  I  /  PnraiPara3>  ™th  whom  the  risk  of 
-  to  "seuPp Z  wLC^hJw  Plan  f°rmerly  — ided 
of  the  hand  upon *  t0  ^  4°  pr688  ™th  V<*m 
head,  and  so  check W\?  Stretched  over  ^  advancing 

^tion,  and  80  when  ""  *  f  **,mn,M  to  Creased  uterine 

*e  accident  whS ?  TZv  i  ""iy  ''ring  about 

P1™  of  prolonged  pfes^ rjeTd to  ^  *  ^  Cm»  ^  this 
P^sage  of  fche  head  fAulte  an  ™e8sary  delay  in  the 
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The  causes  which  chiefly  tend  to  rupture  of  the  perineum,  and 
which  are  capable  of  being  modified  by  art,  are  two  : — first,  and 
chiefly,  the  head  being  forced  through  the  outlet  by  vigorous  pains 
before  the  perineum  has  had  time  to  dilate  in  the  natural  manner 
under  the  influence  of  repeated  pains  ;  secondly,  the  fact  that  the 
uterine  force  transmitted  to  the  condyles  does  not  act  in  the  axis  of 
the  outlet  of  soft  parts  (see  Fig.  16,  p.  18,  and  Fig.  69,  p.  152), 
but  is  inclined  at  an  angle  toward  its  posterior  wall,  so  as  to  cause 
special  pressure  upon  the  perineum. 

Hence  there  are  two  great  aims  to  be  carried  out  in  trying  to 
avoid  rupture,  first,  to  delay  the  too  rapid  advance  of  the  head : 
and  secondly,  to  press  it  forward  toward  the  pubic  arch,  and  so 
equalize  the  pressure  on  the  ring  of  the  vulval  outlet.  To  do  this 
both  hands  should  be  employed,  and,  if  rupture  appears  probable, 
the  physician  should  not  scruple  to  avail  himself  of  the  aid  of 
visual  inspection,  so  as  to  estimate  the  better  the  degree  of  tension 
which  the  perineum  is  undergoing.  The  index  finger  of  the  right 
hand  may  be  placed  on  the  thin  edge  of  the  perineum,  so  as  to  note 
its  tension,  while  the  tips  of  the  remaining  fingers  placed  on  the 
occiput  check  its  advance  when  tension  becomes  too  great.  At  the 
same  time  the  left  hand  is  spread  out  flat  behind  the  perineum,  so 
that  the  index  fingers  and  thumb  press  on  the  head  a  little  in  front 
of  the  sacro-sciatic  ligaments  on  each  side,  and  direct  it  forward, 
without  exercising  any  pressure  on  the  sensitive  central  portion  of 
the  perineum  where  the  strain  is  greatest.  The  position  of  the 
left  hand  is  the  same  as  that  shown  in  Fig.  2 1  g,  for  the  case  of 
extraction  by  forceps.  Thus  both  hands  act  together  in  checking 
advance,  when  necessary,  while  the  left  hand  keeps  the  head 
forward  against  the  pubic  arch.  At  the  same  time  that  he  employs 
pressure  the  physician  may  exercise  some  control  over  the  "  safety- 
valve"  action  of  the  glottis  by  telling  the  patient  to  cry  out, 
and  to  cease  bearing  down,  when  tension  becomes  dangerous.  If  the 
patient  is  devoid  of  self-control,  and  the  pains  tumultuous,  there  is  a 
better  chance  of  avoiding  laceration  if  chloroform  is  administered. 

In  primiparEe  there  is  an  inevitable  laceration  of  the  entrance  of 
the  vagina  proper,  marked  by  the  remnant  of  the  hymen,  and  from 
this  point  the  laceration  may  run  upward  and  downward,  extending 
through  to  the  skin.  But  in  general  lacerations  reaching  the  cutaneous 
surface  of  the  perineum  run  from  before  backward,  commencing 
at  the  fourchette,  after  the  inevitable  laceration  has  already  occurred, 
if  the  patient  be  a  primipara.  It  is  to  the  anterior  edge  of  the 
perineum,  therefore,  that  attention  must  be  most  closely  directed. 

There  is  another  mode  of  directing  the  head  forward,  besides  that 
of  spreading  out  the  thumb  and  fingers  in  front  of  the  sacro-sciatic 


EXPULSION  OF  THE  TRUNK. 


213 


ligaments,  namely,  to  pass  the  thumb  or  fingers  through  the  dilated 
anus  into  the  rectum  and  press  on  the  head  through  the  recto- 
vaginal septum.    This  is  mechanically  very  effective  ;  the  patient 
will  not  generally  notice  the  inconvenience  at  the  crisis  of  the  pain 
produced  by  the  stretching  of  the  vulva,  and  there  will  be  no  in- 
convenience to  the  physician,  if  the  rectum  has  been  previously 
cleared  out  by  enema.    On  the  whole  it  is  not  so  desirable  a  plan 
as  the  other.    But  if  the  physician  has  one  hand  occupied,  as  by 
holding  a  chloroform  inhaler,  he  may  completely  command  the 
head  with  his  right  hand,  placing  the  thumb  in  the  rectum,  and 
the  fingers  on  the  edge  of  the  perineum  and  the  occiput.    Either  by  j 
pressure  in  front  of  the  sacro-sciatic  ligaments,  or  from  the  rectum,  / 
it  is  often  possible  to  squeeze  out  the  head  in  the  interval  of  pains,  L 
and  this  plan  is  a  good  one  when  the  pains  are  difficult  to  control. 

The  treatment  required  for  a  distinctly  pathological  rigidity  of 
the  perineum  will  be  considered  in  Chapter  XXVII. 

Expulsion  of  the  trunk. — As  the  head  is  passing  through 
the  vulva  the  patient's  right  thigh  shoidd  be  raised  by  the  nurse, 
to  allow  the  occiput  to  pass  forward  in  front  of  the  pubes.  The 
head  should  be  received  upon  the  right  hand,  and  by  it  guided 
forward  close  to  the  thighs,  as  the  trunk  is  expelled. 

As  soon  as  the  head  has  passed  the  vulva,  the  physician  should 
see  if  the  funis  is  round  the  neck,  and  if  it  is,  he  should,  as  quickly 
as  possible,  slip  the  loop  over  the  head.  If  he  cannot  do  this  he 
should  try  to  slip  it  over  the  shoulders.  If  this  also  fails  the  funis 
may  be  rendered  so  short  that  it  checks  the  further  advance  of  the 
child,  and  the  child  will  then  be  in  clanger  of  asphyxia  from  the 
funis  being  drawn  tight,  and  the  circulation  through  it  stopped. 
If,  therefore,  the  funis  is  found  to  be  tight,  and  cannot  be  released, 
it  should  be  cut  with  scissors,  and  the  proximal  end  held  between 
the  finger  and  thumb  to  prevent  bleeding,  until  the  child  is  born, 
when  a  ligature  can  be  placed  round  it. 

The  trunk  is  generally  expelled  by  the  pain  following  that  which 
expels  the  head.  As  a  rule,  it  is  sufficient  to  wait  quietly  for  the 
occurrence  of  the  pain.  In  normal  labour  there  is  no  danger  to  the 
child  at  this  stage,  even  if  the  body  is  not  expelled  for  several  pains, 
the  placental  circulation  being  still  intact.  Moreover,  if  not 
already  partially  asphyxiated,  the  child  is  generally  able  to  breathe 
at  this  stage,  if  it  requires  to  do  so.  If  however  the  child 
has  already  been  imperilled  by  prolonged  laboiir,  and  especially 
after  a  difficult  forceps  delivery,  it  may  be  sacrificed  by  prolonged 
delay  after  the  birth  of  the  head.  Increasing  lividity  of  the  face 
shows  the  child  to  be  alive.  But,  if  it  becomes  extreme,  and 
especially  if  it  is  accompanied  by  convulsive  twitchings,  it  is  an 
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rt^ZhZ  W  aC+Celerati1^  delive^  The  uterus  may  then  be 
stimulated  by  friction,  and  the  woman  told  to  bear  down.  If  the 
delay  «  very  long,  and  the  sooner  if  the  child  appears  to  be  very 

Ww  r°?°rfa0n  t0  the  geDital  Canal>  the  head  ™Y  be  grasped 
between  the  hands,  and  gentle  traction,  not  enough  to  endanger  the 
pmal  cord  may  be  made  upon  the  neck  during  a  pain.  As  soon 
as  the  posterior  axilla  can  be  reached  the  index  finger  may  be 
uponle^ead  ^  traCti°n  ****  UP°n  **  ^  greater  ^ty  than 

After  the >  shoidders  have  passed,  the_expulsion  of  the  body  of  the 
J^ph^pft  entll,ely  t0  natm,e;  siuce>  if  the  iiterug  be  { 

artindally  it  is  more  likely  to  remain  flaccid,  and  permit  t 
lhage.  The  left  hand  should  be  placed  upon  the  abdomen,  follow 
down  the  fundus  as  it  diminishes  in  size,  and  make  sure  that  it  re- 
mains contracted.  This  is  an  important  measure  as  a  safeguard 
against  haemorrhage.  ° 

If  the  child  breathes  and  cries  freely,  it  should  be  laid  near  the 
mothers  thighs,  in  such  a  position  that  it  does  not  hurt  her  by 
kicking  against  the  vulva.  If  the  presence  of  mucus  in  the  mouth 
is  shown  by  any  rattling  respirations,  it  should  be  wiped  out  with  a 
naj)kin.  x 

As  soon  as  the  head  appears,  the  eyes  and  their  neighbourhood 
should  be  wiped  clean  from  mucus  with  a  piece  of  absorbent  cotton 
If  any  purulent  discharge  has  been  noticed,  or  if  there  is  any 
reason  to  suspect  the  existence  of  gonorrhoea,  a  disinfectant  solution 
such  as  perchloride  of  mercury  1  in  2,000  should  be  dropped  into 
the  eyes.  The  ophthalmia  neonatorum,  which  is  often  a  source  of 
permanent  blindness,  may  thus  be  averted.  In  Germany  a  solution  of 
nitrate  of  silver,  2  per  cent.,  is  much  used  for  this  purpose  ;  but  it 
has  the  drawback  that  it  is  apt  itself  to  set  up  a  slight  inflammation. 

ligature  of  the  funis.— It  has  generally  been  recommended 
to  tie  the  funis  as  soon  as  the  child  cries  or  breathes  freely.  The 
experiments  of  Budin,*  however,  have  shown  that  the  opposite 
practice  is  desirable.  If  the  funis  is  left  untied,  pulsation  in  it 
gradually  ceases,  generally  within  four  or  five  minutes,  the  cessation 
passing  from  the  placental  end  toward  the  child.  If  the  funis  is 
not  cut  till  about  a  minute  after  pulsation  has  ceased,  there  is  hardly 
any  bleeding  from  the  placental  end.  If  however,  it  is  tied  early, 
a  considerable  quantity  of  blood  escapes,  the  amount  of  which  was 
iound  by  Budin  to  be  on  the  average  about  three  ounces  (88cc.) 
greater  than  in  the  former  case.  It  may  be  inferred  that  this 
amount  of  blood  is  transferred  from  the  placenta  to  the  child  during 

*  Budin.    A  quel  moment  doit-on  operer  la  ligature  du  cordon  ombilical  J— 
"  ProgrOs  Mftlicale,"  1876. 
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the  few  minutes  after  birth,  partly  from  the  thoracic  aspiration 
during  inspiration,  partly  from  the  effect  of  the  pressure  of  the 
uterus  on  the  placenta  ;  and  that  it  serves  to  supply  the  extra 
amount  of  blood  required  to  fill  the  pulmonary  circulation  at  the 
time  when  the  lungs  take  the  place  of  the  placenta  as  organs  of 
respiration.  Hence,  we  get  the  startling  result  that  to  tie  the  funis 
immediately  is  equivalent  to  bleeding  the  child  to  the  amount  of 
three  ounces,  a  bleeding  which  would  correspond  to  one  of  about 
sixty  ounces  in  an  adult.  The  conclusions  arrived  at  from  the 
amoimt  of  blood  which  escapes  from  the  placenta  have  been  con- 
firmed by  observations  on  the  increase  of  the  weight  of  the  child 
during  the  few  minutes  after  birth.  Experience  has  not  yet  fully 
decided  as  to  the  relative  after-effects  upon  the  children.  Most 
observers  consider  that,  the  children^  are  jnorejyigoroua  after .  late 
ligation  of  the  funis,  and  suffer  less  loss  ofweight  in  thejew^  days 
after  delivery.  Some  have  reported  that  they~are  more  liable  to  an 
apparent  jaundice,  which  has  been  thought  to  bT  really  due  to 
disintegration  of  over-abundant  blood-corpuscles  ;  but  this  jaundice, 
or  apparent  jaundice,  does  not  seem  seriously  to  affect  the  infant. 

On  the  whole,  it  may  be  inferred  that  the  extra  amount  of  blood 
is  an  advantage  to  the  child,  especially  as  it  gains  very  little  nourish- 
ment from  its  mother  during  the  first  two  days.  If,  therefore,  there 
is  no  necessity  for  haste  on  account  of  the  condition  of  the  mother, 
or  in  order  to  resuscitate  an  asphyxiated  child,  the  funis  should  not 
be  tied,  until  the  pulsations,  near  its  placental  end,  have  stopped 
for  a  minute  or  more,  or,  at  any  rate,  till  five  minutes  have 
elapsed  since  the  birth,  if  the  pulsations  continue  longer.  In  the 
majority  of  cases  the  pulsation  ceases  within  three  or  four  minutes, 
but  sometimes  it  continues  as  long  as  fifteen  minutes  or  more.  Such 
prolonged  pulsation  may  occasionally  be  an  indication  of  adherent 
placenta. 

The  material  commonly  prepared  by  the  nurse  for  tying  the  cord 
consists  of  several  strands  of  strong  thread,  tied  together  at  both 
ends.  A  narrow  tape  answers  equally  well.  The  knot  should 
be  tightened  gradually  and  firmly,  in  order  to  compress  the  elastic 
gelatinous  material  of  the  cord,  especially  in  cases  in  which  this  is 
unusually  abundant,  otherwise  bleeding  may  occur  after  an  interval. 
When  the  funis  is  very  thick,  it  should  always  be  looked  at  after 
a  while,  to  make  sure  that  the  ligature  is  safe.  The  ligature  should 
be  placed  about  two  inches  from  the  umbilicus.  The  funis  is  then 
cut  with  scissors  about  half  an  inch  beyond  the  ligature,  care  being 
taken  that  no  injury  is  done  to  the  limbs  of  the  infant.  It  is  quite 
unnecessary  to  place  a '  second  ligature  on  the  placental  side  if  the 
plan  has  been  adopted  of  waiting  for  the  cessation  of  pulsation,  as 
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only  a  few  drops  of  blood  will  escape.  The  only  case  in  which  the 
second  ligature  ought  to  be  used  is  that  in  which  the  hand  placed 
on  the  uterus  finds  it  still  so  large  that  it  may  have  within  it  a 
twin  fetus.  The  object  in  this  case  is  to  prevent  any  loss  of  blood 
to  the  second  fetus,  in  case  there  should  be  a  single  placenta  and 
inosculation  of  the  fetal  vessels. 

Management  of  the  third  stage  of  labour. — In  ordinary 
cases  of  labour,  a  correct  management  of  the  third  stage  is  the  most 
important  of  all  the  duties  of  the  physician  ;  and  it  is  at  this  stage 
that  erroneous  practice  is  still  most  frequent.  Only  a  few  years 
ago,  the  method  taught  in  most  text-books  was  to  wait  for  a  certain 
interval  after  delivery  for  contraction  of  the  uterus,  and  then  to 
pass  the  fingers  into  the  vagina  and  trace  up  the  cord,  feeling  for  its 
insertion  into  the  placenta.  If  the  insertion  could  be  felt,  the  cord 
was  to  be  wound  round  the  fingers  of  one  hand,  so  as  to  give  a  pur- 
chase for  pulling,  while  the  fingers  of  the  other  hand  in  the  vagina 
were  placed  on  the  cord,  so  as  to  direct  the  traction  at  first  back- 
ward in  the  axis  of  the  pelvic  inlet.  In  practice,  it  has  not  been 
uncommon  to  remove,  or  attempt  to  remove,  the  placenta  by  traction 
on  the  funis,  even  when  the  insertion  of  the  latter  could  not  be  felt, 
the  placenta  being  still  wholly  in  the  uterus.  The  objection  to 
this  method  is,  that  any  traction  whatever  on  the  funis  pulls  away 
the  centre  of  the  placenta  from  the  uterine  wall,  and  so  creates  a 
vacuum  which  must  be  filled  up  either  by  blood  poured  out  through 
displacement  of  some  of  the  thrombi,  or,  less  frequently,  by  entrance 
of  air  from  outside.  Moreover,  by  drawing  down  the  placenta  like 
an  inverted  umbrella,  it  interferes  with  the  natural  mechanism 
of  its  expulsion  (see  Figs.  93,  94,  p.  197),  and  renders  its  bulk 
greater  for  passing  through  the  cervix  and  vagina.  Practitioners 
who  adopt  the  correct  mode  of  management  of  the  placenta,  and  are 
unremitting  in  their  vigilance,  are  almost  exempt  from  the  grave 
accidents  of  post-partum  haemorrhage,  and,  .moreover,  save  many 
patients  from  the  inconvenience  of  after-pains,  excited  by  the  forma- 
tion and  retention  of  clots  within  the  uterus. 

Expression  of  the  placenta. — The  correct  mode  of  aiding  the  delivery 
of  the  placenta,  when  aid  is  required,  is  that  of  external  pressure. 
This  method  is  often  spoken  of  as  the  method  of  Creae*,  although 
Crede"  only  revived  a  mode  of  treatment  previously  known,  though 
not  generally  practised.  During  the  birth  of  the  body  of  the  child  the 
physician  is  to  follow  down  with  his  hand  the  contracting  uterus, 
and  by  pressure  and,  if  necessary,  gentle  friction,  stimulate  it  to 
maintain  its  retraction  after  the  child  is  born.  It  is  not  desirable, 
by  forcible  pressure,  to  attenrpt  to  completely  expel  the  placenta 
with  the  same  pain  which  expels  the  child,  or  immediately  after- 
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wards.     For  if  the  uterus  be  completely  emptied  before  thrombi 
have  had  time  to  form  in  the  vessels,  it  is  more  apt  to  relax  a^ain 
quickly,  not  being  stimulated  by  the  presence  of  the  placenta  within 
and  so  to  allow  heemorrhage  to  take  place. 

Provided  that  there  is  no  haemorrhage,  it  is  better  to  wait  from 
ten  to  fifteen  or  twenty  minutes  after  the  birth,  to  allow  the  thrombi 
to  form.    Meanwhile,  the  physician  keeps  his  hand  upon  the  uterus 
to  make  sure  that  it  does  not  relax  and  dilate ;  or,  while  he  is  engaged 
m  tying  the  funis,  or  otherwise  attending  to  the  child,  directs  the 
nurse  to  place  her  hand  upon  it.    After  a  sufficient  lapse  of  time, 
gentle  uterine  contractions  will  probably  be  beginning  to  recur! 
These  are  to  be  stimulated  by  a  more  active  pressure,  combined 
with  friction  over  the  fundus.    As  soon  as  an  active  contraction  is 
called  forth  by  these  means,  so  that  the  fundus  becomes  quite  hard 
under  the  hand,  the  fundus  is  grasped  with  the  palm  of  the  hand 
and  fingers,  and  circular  compression  made  upon  the  body  of  the 
uterus,  at  the  same  time  that  it  is  pressed  downwards  in  the  direc- 
tion of  its  axis.    The  expulsion  of  the  placenta  out  of  the  uterus 
into  the  vagina  is  known  by  the  diminution  in  the  size  of  the 
uterine  body.    By  continuing  the  pressure  downwards  in  the  axis 
ot  the  pelvis,  the  physician  may  then  generally  complete  the  ex- 
pression of  the  placenta  out  of  the  vagina  and  into  the  bed.  At 
tins  stage,  or  when  the  placenta  has  been  spontaneously  expeUed  up 
to  this  point,  if  he  can  feel  the  lower  margin  of  the  placenta  in  the 
vagina  there  is  no  harm  in  seizing  that  with  the  finger  and  thumb, 
and  aiding  the  pressure  from  above,  during  the  uterine  contraction, 
with  gentle  traction  upon  it,  care  being  taken  not  to  use  force  enoudi 
to  ear  its  lacerable  substance.  .If  the  whole  placenta  has  been  ex- 
peUed out  of  the  body  of  the  uterus,  below  the  retraction  ring,  and 
lies  entirely  m  the  vagina  and  relaxed  cervix,  no  injury  is  done  by 
extracting  it  by  traction  on  the  funis.    There  is,  however,  this  ob- 
jection that  it  is  sometimes  difficult  to  be  sure  whether  any  of  the 
placenta  remains  in  the  uterus,  and  that  those  who  accustom  them- 
elves  to  this  mode  of  extraction  are  therefore  apt  to  use  it  in  un- 

w  th  t  T?"  th61  exPression  of  *e  placenta  does  not  succeed 
with  the  first  pam,  it  should  be  repeated  with  successive  pains,  with- 
out us  ng  undue  force,  until  the  placenta  is  gradually  detached.  As 

irne1  ont  ^  VUlVa  tt  sWd  be  rotated  -vend 

of  cord  wl  l°n8.aX!3'  80  twi8t  "P  the  membranes  ^to  a  kind 
tea  h   '       t  "   r  u  +Wlt  uWn  vei?  dually,  so  as  to  avoid  its 

£? in  L    1S-  fC\t0  'Jegm  t0  tear>  jt  *^  be  seized  by  the 
tmgers  m  the  vagina  at  a  higher  point,  and  so  extracted. 

the  n^ent  .Vn6-6"^8?;1  °f       ,,laCe"ta  C£ln  te  carried  out  with 
patient  still  m  the  left  lateral  position,  in  which  she  has  been 
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delivered,  either  right  or  left  hand  being  used  to  compress  the 
fundus.  If  any  difficulty  occurs  in  the  expression,  or  if  there  is 
any  haemorrhage,  the  physician  can  more  easily  command  the  uterus 
if  he  places  his  patient  on  her  back,  and  presses  in  the  ulnar  border 
of  the  left  hand  behind  the  fundus,  with  the  thumb  over  the  front 
of  the  uterus.  Two  hands  may  be  used  if  the  uterus  is  very  large. 
If  the  uterus  is  large  and  relaxed,  it  is  not  desirable  to  press  it  too 
strongly  downward,  for  this  might  cause  an  inversion,  but  rather  to 
stimulate  it  to  contract  by  friction  and  circular  compression. 

There  is  only  one  drawback  to  the  method  of  expression  of  the 
placenta,  namely,  that  patients  who  have  been  accustomed  to  have 
it  removed  by  traction  on  the  cord  sometimes  find  more  discomfort 
from  the  pressure  on  the  uterus  than  they  experienced  from  the 
other  mode  of  proceeding.  The  only  remedy,  for  this  is  not  to  use 
much  force,  but  effect  the  expulsion  from  the  uterus  gradually,  with 
successive  pains. 

Examination  of  the  placenta. — The  bag  of  membranes  will 
frequently  have  become  inverted,  and  will  require  reinversion  to 
bring  the  uterine  surface  outermost.  The  first  step  is  to  examine 
the  uterine  surface  of  the  placenta,  and  make  sure  that  it  is  complete, 
especially  along  the  margin,  and  that  no  part  is  left  behind  in  the 
uterus.  Any  adherent  clots  shordd  first  be  washed  away  from  the 
surface.  If  the  cotyledons  are  partially  separated,  the  placenta 
should  be  spread  out  flat,  or  with  the  uterine  surface  somewhat 
concave,  and  then  it  will  be  possible  to  see  whether  the  parts  all  fit 
together,  and  none  is  missing.  In  this  examination,  any  hardened, 
degenerated  or  calcareous  patches  on  the  surface  will  be  noted. 

The  next  step  is  to  see  that  the  whole  of  the  two  layers  of  mem- 
branes, amnion  and  chorion,  are  present.  They  are  most  easily 
separated  at  the  edges  if  placenta  and  membranes  are  placed  in  a 
basin  of  water.  The  chorion  is  outermost  and  continuous  with  the 
edge  of  the  placenta.  The  amnion  can  be  stripped  up  to  the  inser- 
tion of  the  funis.  The  experienced  accoucheur  will  judge  at  a 
glance  that  none  of  the  chorion  is  deficient,  by  the  whole  of  the 
membranes  having  a  rough  outer  surface,  due  to  the  portion  of 
decidua  remaining  attached  to  the  chorion.  The  amnion  is  smooth 
on  both  sides,  thinner  but  stronger  than  the  chorion.  There  should 
be  sufficient  membranes  present  to  have  enclosed  the  fcetus,  allow- 
ance being  made  for  the  shrinking  clue  to  their  elasticity.  Except 
in  the  case  of  placenta  prsevia,  where  the  membranes  have  been 
ruptured  at  the  edge  of  the  placenta,  there  should  be  a  border  of 
them  all  round,  but  deeper  at  one  part  than  another. 

It  is  to  be  noted  that  the  chorion  is  more  likely  than  the  amnion 
to  be  left  behind  in  the  uterus,  wholly  or  partially.    The  amnion  is 
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not  likely  to  be  left  behind  when  the  chorion  comes  away  •  but  it 
may  be  torn  away  from  the  edge  of  the  placenta  and  separated  from 
the  chorion,  when  it  has  been  carried  down  as  a  caul,  or  as  a  bag 
descending  far  in  advance  of  the  head.  When  the  amnion  has  been 
torn  away,  special  care  is  necessary  to  make  sure  that  none  of  the 
chorion  has  been  left  behind. 

If  a  placenta  succenturiata  had  been  left  behind  in  the  uterus  the 
fact  would  be  revealed  by  a  corresponding  deficiency  in  the  chorion 
and  by  the  torn  ends  of  the  vessels  which  supplied  it,  passing  from 
the  edge  of  the  main  placenta,  or  separately  from  a  velamentous 
insertion  of  the  funis. 

_  Ti  any  portion  of  the  placenta  or  membranes  appears  to  be  absent 
it  must  be  sought  for  within  the  uterus  and  removed.  In  any  case' 
it  is  well  to  introduce  the  finger  into  the  vagina,  to  ascertain  whether 
tlie  cervix  has  undergone  any  laceration  which  is  likely  to  call  for 
subsequent  treatment.  At  the  same  time  any  clots  in  the  vagina 
or  easily  within  reach  in  the  lax  cervix,  may  be  removed.  A  hot 
douche  at  about  105°  F.  may  then  be  given,  either  of  mercurial 
solution  as  already  described  (see  p.  203),  if  that  has  not  been  used 
before  delivery,  or  of  carbolic  acid,  1  in  50. 

Examination  of  the  perineum.— After  the  delivery  of  the 
placenta  a  careful  examination  should  be  made  as  to  whether  there  is 
any  laceration  of  perineum,  so  that  any  rent  may  be  immediately 
sewn  up  Visual  examination  is  better  than  digital ;  and,  if  there 
is  any  doubt,  a  good  light  must  be  obtained  for  the  inspection. 
Many  lacerations  remain  unobserved  for  want  of  a  visual  examina- 
desmbj      m°Je  °f  treatiD£  an^  ^ceration  will  be  hereafter 

as  !ltwe  binder— The  object  of  the  binder  is  not  to  serve 
a  a  prophylactic  against  hemorrhage,  for  which  purpose  it  is  worse 
SrawMch  W  ^         -Wort  to'the  abdomin 

S  L 1    V   n       W7  hy  thG  8UcMen  ^inution  of  tension. 
J^c  binder  should  never  be  applied  until  at  least  half  an  hour  has  ■ 
=1  since .the  birth  of  the  child,  and  a  sufficient 

S  L     irr"  S6CUred-     UP  t0  time  the 

chHni  T    v        Ceep  hls  hand  011  the  "terns,  observing  its  con- 

^X2^°r  u ge  and  soft' « w4-tS, 

the  physiol S  W  aTfC"'tam.alteratl°"  of  hardness  and  softness  is 
-  if  o.nCct  on  of  tb  ?  "  ^  f  sa»^neous  discharge, 
this  observat on fo,  ,1        5™  "  lmaatisfact°^     must  continue 
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unless  accounted  for  by  the  severity  of  the  labour,  or  other  known 
cause,  must  be  taken  as  indicating  a  risk  of  haemorrhage.  As  a 
greater  security  against  hemorrhage,  it  is  recommended  by  some  to 
K  >"vr'o\  §*ve  a^er  ^livery  of  the  placenta,  as  a  routine  practice,  a  dose  of 
^.-2  V  "  ergot,  about  a  drachm  of  the  liquid  extract,  or  Richardson's  liquor 
5  |  *  secalis  ammoniatus.  In  the  case  of  a  strong  healthy  woman,  whose 
uterus  has  been  acting  vigorously,  this  seems  unnecessary,  but  it 
should  always  be  given  to  a  weakly  patient,  or  when  there  has  been 
any  indication  of  uterine  inertia  or  tendency  to  haemorrhage.  Its 
use  in  such  cases,  by  preventing  the  formation  of  clots,  tends  to 
avert  after-pains,  as  well  as  haemorrhage.  According  to  Herman's* 
observations,  the  use  of  the  binder  makes  no  difference  as  regards  the 
subsequent  size  of  the  abdomen.  But  if  a  lady,  in  future  years,  is 
not  quite  satisfied  with  her  figure,  she  will  be  apt  to  lay  the  blame 
on  an  accoucheur  who  omitted  the  use  of  the  binder.  It  is  possible 
that  its  use  is  in  reality  some  safeguard  against  persistent  flaccidity 
of  the  abdominal  wall  and  consequent  pendulous  abdomen. 

In  applying  the  binder  the  soiled  linen  and  napkins  should  first 
be  removed,  and  the  draw-sheet  shifted,  the  patient  being  disturbed 
as  little  as  possible.  The  binder  should  be  wide  enough  to  reach 
from  the  ensfform  cartilage  to  the  pubes,  and  long  enough  to  overlap 
across  the  abdomen  only.  One  end  is  rolled  up  to  pass  it  beneath 
the  patient,  and  care  must  be  taken  that  it  is  spread  out  evenly,  and 
low  enough  down  over  the  hips.  The  nearer  end  is  then  laid  over 
the  abdomen,  and  held  at  its  lower  margin  with  the  left  hand,  while 
the  right  hand  draws  the  further  end  smoothly  over  it.  The  two 
layers  are  then  held  together,  at  the  desired  tension,  by  the  left 
hand,  while  the  right  hand  fixes  them  with  large  safety-pins  going 
from  below  upward.  The  first  pin  is  placed  close  to  the  lower 
margin  of  the  binder,  which  should  pass  below  the  level  of  the  great 
trochanter  ;  the  second  a  little  below  the  level  of  the  crest  of  the 
ilium  ;  the  third  above  the  level  of  the  crest  of  the  ilium.  These 
three  pins  are  sufficient,  but  a  fourth  may  be  placed  higher  up.  It 
is  a  good  plan  to  place  a  folded  towel  under  the  line  of  pins,  not  as 
a  pad,  but  to  make  it  easier  to  avoid  pricking  tbe  skin  in  inserting 
the  pins.  A  thin  layer  of  cotton  wool  wrapped  in  gauze  or  muslin 
may  be  used  for  the  same  object.  A  pad  is  sometimes  placed  under- 
neath the  binder,  with  the  idea  of  compressing  the  fundus.  This 
generally  pushes  the  fundus  on  one  side,  and  it  is  very  doubtful 
whether  it  is  of  any  use  in  maintaining  contraction.  If  any  pad  at 
all  is  used,  the  best  is  a  small  saucer,  wrapped  in  a  napkin,  and 
placed  with  its  concave  surface  over  the  fundus,  so  that  it  does  not 
get  displaced. 

*  Obstet.  Trans.  Vol.  XXXII. 
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After  the  application  of  the  binder  the  mother  should  be  left 
perfectly  quiet  to  rest,  and  if  possible,  to  sleep.  An  opiate  is  not 
necessary,  as  a  general  rule,  but  some  light  nourishment,  such  as  an 
egg  beaten  up  with  milk,  or  beef  tea,  may  be  given  with  advantage. 

Use  of  Anaesthetics  in  labour. — In  the  great  majorityof 
cases  of  labour  where  an  anaesthetic  is  required,  chloroform  is  the  one 
to  be  chosen.    Even  when  it  is  necessary  to  give  it  to  the  full  sur- 
gical extent,  as  in  obstetric  operations,  it  does  not  appear  to  involve 
the  same  increased  risk,  as  compared  with  other  anaesthetics,  such  as 
ether,  which  it  does  in  ordinary  cases.     The  explanation  of  this  is 
probably  to  be  found  in  the  physiological  hypertrophy  of  the  heart 
which  occurs  during  pregnancy,  in  the  stimulation  of  heart  and 
lungs  which  occurs  during  each  labour  pain,  even  when  the  patient 
is  pretty  deeply  anaesthetised,  and  perhaps  also  to  some  extent  in  the 
high  abdominal  pressure  due  to  the  presence  of  the  pregnant  uterus. 
All  these  causes  diminish  the  risk  of  sudden  anaemia  of  the  brain' 
If  vomiting  occurs,  and  food  is  present  in  the  stomach,  it  is  of  course 
necessary,  whatever  be  the  anaesthetic  used,  to  see  that  the  patient 
does  not  get  suffocated  through  the  vomited  matter  obstructing  the 
larynx.    If  given  to  the  partial  extent  which  alone  is  ever  neces- 
sary in  normal  labour,  chloroform  may  be  regarded  as  entirely 
free  from  risk.    Ether  is  more  disagreeable  to  the  patient  than  chloro- 
form, and  has  not  the  same  satisfactory  effect  of  deadening  pain 
when  given  m  partial  degree.    Most  of  the  objections  formerly 
made  to  the  use  of  chloroform  in  normal  labour  have  not  now  to  be 
considered  ;  and,  as  a  rule,  it  may  always  be  given  whenever  the 
pain^arejek^tely^or  the  patient  is  desirous  tn  take  it.     Its  use 
is  a  distinct  advantagejutting  aside  the  question  of  relief  of  pain 
m  those  cases  m  which  the  pains  are  too  violent,  or  occur  at  too 
short  intervals.    There  are,  however,  two  drawback's  to  its  use  • 
hrst,  that  it  tends  to  diminish  the  vigour  of  the  painsfand  so  is  apt 
somewhat  to  increase  the  duration  of  labour;  secondly,  that  it 
increases  the  risk  of  post-partum  haemorrhage  in  patients  predisposed 
to  that  accident.    These  disadvantages  may  be  avoided  to  a  great 
extent  by  not  giving  the  chloroform  too  freely.     When,  however 
there  is  manifest  inertia  of  the  uterus  or  a  history  of  post-partum 
haemorrhage  on  former  occasions,  it  is  better  to  avoid  it  entirely  or 
give  it  only  in  infinitesimal  degree.    Thus,  when  a  patient  is  very 
anxious  to  take  chloroform,  and  its  effect  appears  undesirable,  a  very 
little  chloroform  may  be  mixed  with  Eau-de-Cologne 
Jnodyn,,  in  tl^jlrst  stage  of  hUnmr.-A*  a  rule  chloroform  should 

CI  Iv  f  ,f  M       86  diStreSSin"  t0  the  1-tient,  and 

especially  if  at  the  same  time  the  os  is  rigid  and  slow  in  yielding, 
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either  chloral  or  some  preparation  of  opium,  such  as  Batfcley'a 
liquor  opii  sedativus,  may  be  given.  The  effect  is  often  not  only 
to  diminish  pain  but  to  lessen  spasmodic  rigidity  of  the  os,  and 
allow  the  patient  to  recruit  her  strength  by  some  sleep  in  the  inter- 
vals of  the  pains.  Chloral  is  generally  preferable  to  opium.  Two 
doses  of  fifteen  grains  may  be  given  with  from  half  an  hour  to  an 
hour's  interval,  and  the  dose  repeated,  if  necessary,  after  two  or 
three  hours.  If  there  is  sickness,  and  the  medicine  cannot  be 
retained:  a  moderate  hypodermic  injection  of  acetate  of  morphia  (a 
sixth  or  a  quarter  of  a  grain)  may  be  administered.  In  some  cases, 
however,  of  muscular  rigidity  of  the  os,  especially  when  the  uterus 
is  active,  and  the  membranes  have  ruptured  prematurely,  chloroform 
is  found  to  be  far  more  efficacious  than  chloral,  and"  in  such 
instances  it  may  be  desirable  to  give  it,  even  in  the  first  stage  of 
labour. 

Chloroform  in  the  second  stage. — The  chloroform  is  to  be  given  in 
such  a  way  as  only  to  dull  sensibility,  and  not  to  produce  complete 
anaesthesia,  or  entirely  abolish  self  control.  For  this  purpose  it 
may  be  sufficient  to  place  the  inhaler  over  the  face  only  during  the 
pains,  allowing  the  patient  to  come  round  in  the  intervals.  The 
chloroform  may  be  dropped  on  any  simple  form  of  inhaler  (such  as 
Skinner's)  or  on  a  handkerchief  held  an  inch  or  two  from  the  nose. 
If  more  convenient,  the  patient  may  be  allowed  to  hold  the  in- 
haler herself,  provided  the  physician  makes  sure  that  she  is  actively 
holding  it,  not  allowing  it  to  rest  passively  over  or  near  the  face. 
Junker's  inhaler  is  a  very  good  one  for  administering  the  chloroform. 
The  patient  may  herself  hold  the  mouthpiece,  while  the  physician 
with  his  left  hand  works  the  bellows,  without  havins  to  lean 
over  the  patient,  and  has  his  right  hand  free.  This  inhaler  econo- 
mises greatly  the  quantity  of  chloroform  used,  and  is  safer  than  any 
other  for  the  administration  of  chloroform  to  the  surgical  degree. 
As  the  chloroform  is  given  more  gradually  with  this  inhaler,  it  must 
be  continued  to  some  extent  during  the  intervals,  as  well  as  during 
the  pains,  sufficiently  to  render  the  patient  somnolent  in  the  intervals, 
and  only  partially  conscious  during  the  pains.  Just  as  the  head  is 
about  to  pass  the  vulva,  if  the  pains  come  on  with  increased  vigour, 
the  administration  may  be  pushed  more  nearly  to  the  point  of  com- 
plete anaesthesia. 

When  anaesthesia  to  the  surgical  degree  is  required,  as  for  obstetric 
operations,  it  is  desirable  to  have  another  person  for  administering 
the  anaesthetic,  who  may  give  his  whole  attention  to  that  duty.  It 
is  frequently  convenient  to  be  able  to  apply  forceps  without  the 
necessity  for  having  an  assistant.  In  such  case,  if  chloroform  be 
given,  it  should  only  be  to  a  degree  short  of  abolishing  the  patient's 
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self-control,  otherwise  the  partial  anaesthesia  renders  the  operation 
much  more  difficult.  As  an  anaesthetic  for  obstetric  operations 
chloroform  has  the  advantage  over  ether  that  it  more  completely 
relaxes  the  uterus  ;  when  given  to  the  full  extent.  This  is  espe- 
cially of  advantage  in  the  operation  of  version.  Ether,  however 
is  to  be  p^eferred^  if  an  anaesthetic  is  indispensable,  in  cases  in  which 
the  patnmUs^atly^exbj^^d  and  the  pukejeeble,  as  for  instance 
alter  severe  ante-partum  haemorrhage. 

In  the  third  stage  the  administration  of  chloroform  involves  a  risk 
of  relaxation  of  the  uterus  and  consequent  hemorrhage.  It  should 
not  therefore  be  given  at  this  stage,  unless  it  is  required  for  the 
removal  of  an  adherent  placenta. 


CHAPTER  XIV. 

FACE  PRESENTATIONS. 

Although  labour  with,  face  presentation  cannot  be  regarded  as 
normal,  yet,  in  the  great  majority  of  cases,  it  is  completed  naturally. 

The  mechanism  of  la- 
bour in  face  presenta- 
tion has  great  analogy 
to  that  in  the  vertex  pre- 
sentation and  should 
therefore  be'considered 
in  close  relation  withit. 

In  face  presentation, 
the  head,  instead  of 
being  flexed  upon  the 
sternum,  is  extended, 
so  that  the  occiput  is 
reflected  upon  the  back, 
and  the  face  and  fore- 
head form  the  present- 
ing part  (see  Fig.  96). 
The  consequence  is 
that  the  chest  is  thrown 
forward  against  the 
uterine  wall,  and  the 
back  is  separated  from 
it.  In  face  presenta- 
tion, the  action  of  the 
lever  formed  by  the 
diameter  of  the  head  which  is  thrown  across  the  pelvis  (see  p.  173), 
acted  on  by  the  resistance  at  its  two  extremities,  is  reversed.  The 
fulcrum  of  the  lever  is  now  formed  by  the  point  C  (Fig.  97), 
where  the  line  of  force,  acting  through  the  condyles,  cuts  the  fronto- 
mental  diameter,  F  M.  This  fulcrum  is  now  nearer,  not  to  the  pos- 
terior, but  to  the  anterior  end  of  the  lever  (compare  Fig.  97  with 
Fig.  80,  p.  173).  The  posterior  arm  of  the  lever  is  therefore  the 
longest,  and  has  the  mechanical  advantage.    The  head  therefore, 


Fig.  96. — Presentation  of  the  face  at  the  pelvic 
brim  in  the  second  facial  position. 
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instead  of  tending  to  become  flexed,  becomes  more  and  more 
extended,  until  the  chin  becomes  the  most  advanced  point. 
s  It  follows  that  there  must  be  some  intermediate  position  of  par- 
tial extension  in  which  the  two  arras  ^the""leve7aje^equal,  and 
their  action  balanced.    From  this  position,  if  ever  so  little  flexion 
occurs,  the  anterior  arm  of  the  lever  gets  the  advantage,  flexion  pro- 
gresses, and  ordinary  vertex  presentation  results  ;  if  ever  so  little 
further  extension  occurs,  the  posterior  arm  of  the  lever  gets  the 
advantage,  extension  goes  on,  and  face  presentation  is  produced. 
This  intermediate  position  is  called  brow 
presentation,  the  prominence  of  the  fore- 
head being  the  presenting  point,  and  the 
anterior  fontanelle  and  the  root  of  the  nose 
within  reach  at  about  equal  distances  in 
opposite  directions.    As  it  is  thus  a  posi- 
tion of  unstable  equilibrium,  the  head  could 
never  pass  through  the  pelvis  in  brow  pre- 
sentation, even  if  there  were  room  for  it 
so  to  pass.    Generally  there  is  not  room, 
the  vertico-mental,  or  longest  diameter  of 
the  head,  being  thrown  across  the  pelvis. 
The  head  may,  however,  be  arrested  in 
a  position  of  a  brow  presentation,  though 
even  this  is  very  rare  ;  and  when  this  hap- 
pens, there  is  considerable  difficulty  in 
effecting  delivery.    i£agenendj^ileJ  brow 
presentations  are  converted,  not  into  ver- 
tex, but  into  face  presentations.    For  there 
must  have  been  some  cause  leading  to  the 
partial  extension,  and  this  will  generally 
go  on  to  produce  complete  extension,  the 
head-lever  no  longer  tending  to  counteract 
it    It  is  thus  evident  that  all  cases  of  face 
presentation  must  have  passed  through  the 

conStion  bl°W  preSentation>  in  their  deviation  from  the  normal 

6ncy  of  Pace  Presentation.— The  frequency  of  face 
Sics  of  If  a  Trr9 13r.estimated  by  different  authors.  The  sta- 
"ivp  to.  y  S  IIosPltal  Lymg-in  Charity  (out  of  49,145  cases ) 

cales  colWf  3?  '  0r  V*  3°3  '  ChlirchiU  fout  of  nearly  250>°™ 

Ro  tun k  T rf  the  as  1  in  231  !  Colli"s>  far  the 

;        ■    t  Dubbn  as  only  1  in  497  ;  Pinard,  for  the  Mat'ernite  at 

statist^ ,  i  '  11  CaS68)  aS  1  in  225  ;  Spiegelberg,  from  German 
Ullhl'""'  M  1  "'  :j24-    1*  appears  therefore  that  no  uniform  differ- 

G. 


Fig-.  97.— Diagram  of  head- 
lever  in  face  presentation. 

A  C.  Axis  of  expulsive 
force  passing  through  con- 
dyles. 

P  M.  Fronto-mental  di- 
ameter of  head. 
C.  Fulcrum  of  lever. 
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ence  is  produced  by  the  dorsal  position  in  labour  generally  adopted 
on  the  Continent. 

Causation. — One  of  the  causes  which  may  tend  to  produce  face 
presentation  is  the  peculiar  shape  of  the  child's  head,  namely,  what 
is  called  the  dolicho-cephalic  _shap_e,  in  which  the  occiput  projects 
"more  than  usual,  and  the  posterior  arm  of  the  head-lever  is  therefore 
not  so  much  as  usual  exceeded  in  length  by  the  anterior  in  its 
normal  position  (see  Fig.  80,  p.  173).  There  is  no  doubt  that  this 
cause  will  tend  to  facilitate  face  presentations,  if  it  exists,  but  it  is 
not  positively  decided  whether  it  is,  in  point  of  fact,  a  cause  com- 
monly in  operation.  Budin,*  measuring  the  shape  of  heads  born 
in  face  presentations,  found  that,  after  the  moulding  of  labour  had 
passed  off,  they  were  not  dolicho-cephalic.  Hecker,f  on  the  con- 
trary, who  attaches  much  importance  to  this  shape  of  the  child's 
head,  has  reported  instances  in  which  the  elongation  of  the  occiput 
did  persist  after  delivery.  It  is  clear,  however,  that  this  cause  is 
not  sufficient  by  itself,  as  the  anterior  arm  of  the  lever  is  always 
somewhat  longer  than  the  posterior. 

Some  forms  of  foetal  monstrosity  produce  a  face  presentation 
during  pregnancy,  persisting  in  labour.  The  chief  of  these  are  the 
anencephalic  foetus,  and  the  foetus  deformed  by  tumour  of  the 
"thyroid  gland. 

Any  accidental  cause  leading  to  a  partial  extension  may  produce 
face  presentation,  since  the  resistances  will  complete  the  extension, 
if  once  it  has  passed  beyond  the  neutral  point  of  unstable  equi- 
librium (or  brow  presentation).  Such  a  partial  extension  may  arise 
from  a  sudden  gush  of  profuse  liquor  amnii,  or  from  an  oblique 
position  of  the  child  in  the  uterus  at  the  time  when  the  membranes 
rupture.  This  is  more  likely  to  happen  when  the  child  is  dead,  for 
then  there  is  not  the  tonicity  of  flexor  muscles  which  maintains 
the  chin-flexion,  as  well  as  flexion  of  limbs,  in  the  usual  attitude 
of  the  foetus.  Even  a  want  of  tone  of  flexor  muscles  in  a  living 
child  may  promote  it. 

Face  presentation  is  promoted  by  disproportion  between  the  head 
and  the  pelvis,  for,  if  the  head  is  detained  above  the  brim,  displace- 
ment is  mure  readily  produced  by  any  cause.  A  particular  form  ol 
pelvic  deformity  may  actually  cause  it,  namely,  the  generally  flat- 
tened  or  elliptic  pelvis,!  not  specially  contracted  in  the  conjugate 
diameter.  The  chief  resistance  may  then  be  at  the  ends  of  the 
biparietal  diameter,  especially  if  the  head  has  prominent  and  firmly 
ossified  parietal  tubera,  instead  of  at  the  ends  of  the  long  antero- 

*  "  De  la  Tete  du  Foetus  au  point  do  vue  de  1'ObstCtrique." 
+  "  TJeber  die  Schiidelform  bei  Gesichtslagen." 
X  See  Chapter  XXIX. 
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posterior  diameter,  or  that  opposed  to  conjugate  of  the  pelvi« 
which  is  generally  nearly  the  bitemporal  diameter.     In  such  case' 
the  resultant  of  the  resistances  may  faU  posterior  to  the  condyles 
instead  of  m  front  of  them,  and  then  more  orless  extension  will  be  pro- 
duced, the  occiput  being  more  resisted  than  the  front  part  of  the  head 
A  cause  of  face  presentation  which  is  now  generally  considered 
to  be  one  of  the  most  important  is  obliquity  of  the  uterus,  and  there-  V 
fore  of  the  propelling  force,  and  thfs  is  a  cause  which  may  be  com- 
bined with  any  of  the  others.    For  suppose  the  fundus  uteri  to  be 
inclined  to  the  right  side,  and  the  child  to  be  lying  with  its  back 
toward  the  right,  that  is,  in  the  second  or  third  position.    The  pro- 
pelling force  is  then  inclined  toward  the  left,  and  therefore  tends  to 
push  the  condyles  in  that  direction,  or  toward  the  face  of  the  child 
Ihe  head  is  thus  pressed  against  the  left  pelvic  wall,  and  the  reaction 
of  the  pelvic  waU  forms  a  force  tending  to  push  in  the  opposite 
direction  (that  is  toward  the  right  side  of  the  pelvis,  and  toward 
he  occiput  of  the  child),  either  the  forecoming  part  of  the  head  if 
the  head  is  not  fully  engaged  in  the  pelvis,  or  the  centre  of  the 
nead,  if  it  is  engaged.    In  either  case,  there  is  thus  produced  what 
m  mechanics  is  called  a  "  couple,"  that  is  a  pair  of  equal  forces 
acting  m  opposite  directions,  but  in  parallel,  not  in  the  same 
straight  lines*    The  tendency  of  this  pair  of  forces  is  not  to  move 
the  centre  of  the  head,  but  to  rotate  it  on  a  transverse  axis,  so  as  to 
produce  extension.    If  the  obliquity  of  the  propelling  force  is  con- 
siderable, this  effect  may  overcome  the  forces  tending  to  produce 
flexion,  and  so  lead  to  face  presentation.    Similarly,  an  obliquity  of 
W  l6ft  Side  t6nds  *°  Produce  extensi0»  ^en  the 

positions  t0Ward       left'  tbat  iS'  *  tte  first  and  fourth 

Statistics  afford  some  evidence  that  this  cause  is  actually  in  opera- 

in  tL  r  VeTtef  ?resentation  left  dorsal  positions  predominate 
m  he  proportion  of  about  three  to  one,  but  in  face  presentations  only 

f  e  rP°f  ^  °f  ab°Ut  f°Ur  t0  tW  Jt  ™8t  be  ^erred  that 
Iwri   fTf  mUch  m°re  easily  developed  out  of  a  vertex 

£  nsua         1     f  ChilCl 1168  t0  the  right    ™8  is  e*Plained  *>y 
tbe  UHual  obliquity  of  the  fundus  uteri  toward  the  right  side 

^wT^^^/^1"*8^  in  Terence  to  the  axis 
brim,  which  m  some  degree  is  probably  a  normal  condition 

forc^resS^^^  thc  c°"P'e  is  equal  to  the  component  of  the  propellinu 

The  Oblique  S^^^L^l^^^  l°  tte  ««■  of 
talent  to  a  force VZ'S ^ct.on  of  the  lateral  pelvic  wall,  is 

movement,  and  the  coup  e  tend L  t  i  "  PelV,S'  tendin^  to  P1'0*"00  <*"^ 
w;  extension.  P'e'  tendm&  to  Produ<*  rotation  on  a  transverse  axis,  that 
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(see  p.  164),  tends  to  cause  extension  in  occipito-posterior  positions 
(third  and  fourth),  an  anterior  obliquity  (such  as  occurs  from 
pendulous  abdomen)  in  occipito-anterior  positions  (first  and  second). 
Here  again,  we  find  that  third  and  fourth  positions  are  relatively- 
commoner  in  face  than  in  vertex  presentations,  while  posterior  obli- 
quity of  the  uterus  is  more  usual  than  anterior,  and  thus  the  theory 
of  causation  by  obliquity  of  propelling  force  is  again  confirmed. 

Varieties  of  Face  Presentations. — In  face,  as  in  vertex 
presentation,  there  are  four  positions,  each  of  which  is  developed  out 
of  the  corresponding  position  of  the  vertex.  It  is  usual  to  name 
them  from  the  position  of  the  chin  (e.g.,  left  mento-anterior). 
The  four  following  will  then  be  the  positions  of  the  face  : — 
First  or  right  mentoposterior,  R.  M.  P. — The  long  diameter  of  the 
head  approximates  towards  the  right  oblique  diameter  of  the  pelvis. 
The  chin  points  toward  the  right  sacro-iliac  synchondrosis,  the  fore- 
head toward  the  left  foramen  ovale. 

Second,  or  left  mentoposterior,  L.  M.  P.— The  long  diameter  of  the 
head  approximates  toward  the  left  oblique  diameter  of  the  pelvis. 
The  chin  points  toward  the  left  sacro-iliac  synchondrosis,  the  fore- 
head toward  the  right  foramen  ovale. 

Third  or  left  mento-anterior,  L.  M.  A. — The  long  diameter  of  the 
head  approximates  toward  the  right  oblique  diameter  of  the  pelvis. 
The  chin  points  toward  the  left  foramen  ovale,  the  forehead  toward 
the  right  sacro-iliac  synchondrosis. 

Fourth  or  right  mento-anterior,  R  M.  A— The  long  diameter  of 
the  head  approximates  toward  the  left  oblique  diameter  of  the 
pelvis.  The  chin  points  toward  the  right  foramen  ovale,  the 
forehead  toward  the  left  sacro-iliac  synchondrosis. 

As  in  the  vertex  positions,  the  first  and  third  and  the  second  and 
fourth  are  the  reverse  of  each  other.  The  first  position  is  stiU  the 
commonest,  but  only  in  slight  proportion.  The  fourth  is  relatively 
not  so  rare  as  in  vertex  presentations.  The  reason  for  the  difterences 
has  already  been  explained. 

In  comparing  any  position  with  the  corresponding  position  ot 
the  vertex,  it  must  be  noted  that  the  words  right  and  left,  anterior 
and  posterior,  are  reversed,  because  the  face  position  is  named  by 
its  anterior  extremity,  the  vertex  by  its  posterior  Thus  the  fust 
vertex  position,  or  left  occipito-anterior,  becomes  by  extension  the 
first  face  position,  or  right  mento-postenor.  It  wdl  be  seen 
shortly,  however,  that  the  right  mento-postenor  position  of  the 
face  corresponds  mechanically  to  the  right  occipito-posterior  or  third 
position  of  the  vertex,  the  chin  being  the  most  prominent  part  ot 
the  one,  the  vertex  of  the  other.  Similarly  for  the  other  three 
positions. 
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Mechanism  of  Labour  in  Face  Presentation. 

The  mechanism  of  the  passage  of  the  head  will  first  be  described 
for  the  case  in  which  the  face  lies  in  the  first  or  right  mento- 
posterior position.  As  in  the  case  of  the  vertex,  four  principal 
subsidiary  movements  take  place  in  conjunction  with  the  move- 
ment of  descent  of  the  centre  of  the  head  along  the  curved  axis  of 
the  pelvis.    These  are  enumerated  as  follows  :  

Extension. 
Internal  Eotation. 
Flexion. 

External  Rotation. 

Extension.— It  has  already  been  explained  that  the  posterior 
arm  of  the  head-lever,  instead  of  the  anterior,  is  now  the  longest. 


Kg.  98.-Rotation  of  chin  under  pubic  arch  in  face  presentation. 

flehlTittrrT-t!ieref0re  rdUCe  P™^™  ^tension  instead  of 
tage ove  th  to  iT  °  ^  SfU"*  ^  mechanical  advan- 
point,  and  e"  ens  on  f  ?  W  t\  ^  beC°meS  the  most  adv™1 
press  d  w      ^Cked  by  the  °CciPut  beinS  co™- 

reverse  o    hat  n      *       ^  °f  the  Prese^g  Part  is  the 

that  m  vertex  presentations.    The  anterior  extremity 
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the  chin,  instead  of  the  posterior,  is  now  the  most  prominent  and 
projecting  part,  the  forehead  heing  more  gradually  rounded.  Hence 
the  chin  in  face  presentation  corresponds  mechanically  to  the  occiput 
in  vertex  presentation.  When  the  face  is  lying  over  a  not  quite 
fully  expanded  os  uteri,  this  shape  of  the  presenting  part  also 
favours  extension,  just  as  the  shape  of  the  vertex  favours  flexion  in 
vertex  presentations  (see  pp.  174,  175). 

Internal  rotation. — The  chin,  descending  in  advance  of  the 
forehead,  is  the  first  to  meet  the  resistance  of  the  inclined  plane 


pig  99.— Distension  of  intact  perineum  in  face  presentation.  The  elongation  of 
occiput  produced  by  protracted  labour  is  also  shown.  B.  Bladder.  2  8.  Second 
sacral  vertebra.  E.  Rectum,  a.  Anus.  /.  Fourchette.  ur.  Orifice  of  urethra. 
(After  Schroeder.) 

formed  by  the  soft  parts  at  the  posterior  part  of  the  pelvic  floor 
(see  Fig.  70,  p.  153),  and  by  it  is  pushed  forward  into  the  free  space 
under  the  pubic  arch,  just  as  the  occiput  is  usually  pushed  forward 
in  occipito-posterior  positions.  The  chin  then  comes  to  be  directed 
almost  exactly  forward,  as  shown  in  Figs.  99,  100,  101.  Thus  the 
internal  rotation  takes  place  through  nearly  three-eighths  of  a  circle. 
The  first  position  of  the  face  corresponds  mechanically  to  the  third 
position  of  the  vertex,  and  is  converted  into  the  fourth  position  of 
the  face  by  a  long  rotation,  just  as  the  third  of  the  vertex  is  con- 
verted into  the  second.  Like  the  occiput  in  occipito-posterior  posi- 
tions, the  chin  may  be  rotated  forward  either  early  or  late,  but  more 
frequently  late.  Early  rotation,  when  it  occurs,  is  due  to  the  pres- 
sure of  the  elastic  recto-vaginal  septum.    When  extension  is  incoin- 
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plete,  rotation  is  more  likely  to  be  delayed  ;  and  for  a  time,  in  the 
earlier  part  of  its  descent,  the  chin  may  be  for  a  time  rotated  some- 
what backward,  in  consequence  of  the  screw-like  shape  of  the  bony 
pelvis,  the  posterior  inclined  plane  of  the  ischium  directing  the  chin 
backward,  if  the  presenting  part  fits  tightly  in  the  bony  pelvis. 

It  hardly  ever  happens,  that  the  chin  .remains  posterior,  like  the 
occjpj.it  in  unreduced  occipito-posterior  positions.  It  is  scarcely 
possible  for  the  head  to  be  delivered  spontaneously  in  this  way, 
unless  it  is  excessively  small  in  relation  to  the  genital  canal  or  the 


Fig.  ino.— : 


?e  of  the  head  under  the  pubic  arch  by  a  movement  of  flexion  in  face 
presentation. 


perineum  extremely  deficient.  Sometimes,  however,  a  small  head 
msX-bedelivered  artificially  in  this  position,  the  chin  being  hooked 
over  the  perineum.  Sometimes  the  rotationjanly  occurs  just  as  the 
lace  passes  the  outlet,  and  the  chin  may  then  escape  almost  in  a 
lateral  position,  the  internal  rotation  being  incomplete. 

1  he  mechanism  of  the  second  position  of  the  face  corresponds 
exactly  to  that  of  the  first,  right  and  left  being  interchanged.  In 
tne  third  position  the  chin  has  only  to  rotate  through  about  one- 
eigntn  ot  a  circle,  until  it  is  directed  nearly  forward,  and  the  mechan- 
ism corresponds  to  that  of  the  first  position  of  the  vertex,  a  short 
rotation  occurring  in  each  case.    In  this  case,  the  anterior  inclined 
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plane  of  the  ischium  guides  the  chin  forward  in  the  earlier  part  of  the 
descent  of  the  head.  The  mechanism  of  the  fourth  position  corre- 
sponds to  that  of  the  third,  right  and  left  being  interchanged.  It  is 
equivalent  mechanically  to  the  second  position  of  the  vertex. 

Flexion. — The  fore-coming  part  of  the  head  is  pushed  forward 
as  soon  as  it  meets  the  inclined  plane  at  the  floor  of  the  pelvis.  The 
after-coming  part  of  the  head  is  prevented  from  moving  forward  by 
the  resistance  of  the  pubes,  and  by  its  attachment  to  the  neck. 
Hence,  since  the  front  of  the  child  is  now  directed  forward,  the  chin 
either  having  rotated  forward,  or  being  anterior  from  the  first,  a 
movement  of  flexion  is  produced,  as  at  the  termination  of  unreduced 
occipito-posterior  positions  of  the  vertex  (see  p.  181).  The  chin 
escapes  under  the  pubic  arch,  while  first  the  forehead  and  then  the 
bregma  and  occiput  pass  over  the  perineum  (Fig.  100,  p.  231).  The 
forehead  moves  faster  than  the  chin,  having  to  go  along  the  outside 
of  the  curve,  while  the  chin  moves  along  the  inside,  but  the  chin  is 
not  arrested.  The  greatest  diameter  of  the  foetus  opposed  to  any 
antero-posterior  diameter  of  the  genital  canal  is  one  which  passes 
through  the  posterior  part  of  the  head  behind  the  anterior  fontanelle, 
since,  in  this,  the  thickness  of  the  neck  has  to  be  included  (see  Fig. 
99,  p.  230). 

External  rotation. — After  the  head  has  escaped  from,  the 
perineum,  the  face  generally  turns  again  toward  the  side  which  it 
originally  occupied.  As  in  vertex  presentation,  this  rotation  is,  in 
part,  instantaneous,  as  soon  as  the  head  is  released,  to  accommodate 
the  head  to  the  position  of  the  shoulders  at  that  moment.  Later  on 
the  rotation  becomes  more  complete  as  the  bis-acromial  (or  trans- 
verse) diameter  of  the  shoulders  turns  nearly  into  the  antero-posterior 
diameter  of  the  outlet.  The  first  part  of  the  rotation  is  sometimes 
called  restitution. 

Lateral  obliquities  in  face  presentation. — Lateral  or 
Naegele-obliquity  of  the  head  is  not  so  often  observed  in  face  as  in 
vertex  presentation,  because  the  large  bi-parietal  diameter  is  now 
situated  nearer  to  the  after-coming  than  to  the  fore-coming  part  of 
the  head.  It  may,  however,  occur  in  some  cases,  where  labour  is 
difficult,  or  the  pelvis  contracted,  especially  when  posterior  obliquity 
of  the  uterus,  in  reference  to  the  axis  of  the  brim,  exists,  and  the 
anterior  side  of  the  face  then  becomes  deepest  in  reference  to  the 
plane  of  the  brim.  In  the  later  stage,  the  chin-flexion  of  the  head, 
on  approaching  the  outlet,  is  accompanied  by  some  lateral  flexion 
toward  the  anterior  shoulder,  just  as  the  extension  of  the  head  is,  in 
vertex  presentations,  and  for  the  same  reason. 

Contrasts  between  the  mechanism  of  face  and  vertex 
presentations. — It  will  thus  be  seen  that  while  the  mechanism 
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of  delivery  in  face  and  vertex  presentations  is  closely  analogous  in 
many  respects,  it  is  contrasted  in  the  following  particulars  :— In 
face  presentation  extension  takes  the  place  of  flexion  in  the  earlier 
stage,  and  flexion  take  the  place  of  extension  in  the  later 
stage.  In  vertex  presentation,  the  commoner  positions,  the  occipito- 
anterior, are  the  more  favourable,  a  short  rotation  only  being 
required  ;  in  face  presentations,  the  commoner  positions,  the  mento° 


Fig.  101  .-Successive  stages  of  first,,  or  right  mentoposterior,  position  of  face. 


nu  red    \?  the+ less  f™rable,  a  long  internal  rotation  being  re- 

ffZSSEffl  f  thml  ^  Wh  ^  g—lly  converted  into 
ami  e  on  *  v  '  resPectlve1^  ^  face  presentations,  the  first 
and  h  rd  eC;°ni  ^^^riably  converted  into  the  fourth 

Desc  nt  ?         y'  ^  ^  and  f°Urth  remain  unchanged. 
chmrbeLnnin,0?"1"1  Y^™™  and  *****  rotation  till  the 
lor  extension  ;  and  descent,  internal  rotation  and  flexion  go 
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on  together  till  the  head  has  escaped  at  the  vulva.  Then  external 
rotation  is  substituted  for  its  opposite,  internal  rotation.  The 
successive  stages  of  a  mento-posterior  position  are  shown  in  Fig.  101, 
p.  233. 

Caput  succedaneum  in  face  presentation. — The  swell- 
ing upon  the  presenting  part  is  often  very  considerable  in  face  pre- 
sentation, labour  being  generally  more  protracted  than  in  vertex 
presentation.  The  features  thus  become  excessively  distorted,  the 
lips  being  enormously  swollen,  and  the  eyelids  also  swollen  so  much 
that  the  eyes  are  closed  at  birth.  There  may  be  also  effusion  of 
blood  in  the  conjunctivae.  "While  the  chin  is  posterior,  the  centre  of 
the  caput  succedaneum  formed  is  near  the  eye  ;  in  mento-anterior 
positions,  or  after  rotation  of  the  chin  forward,  it  is  at  the  lower 
part  of  the  cheek  near  the  angle  of  the  mouth.  The  swelling  of  the 
features  passes  off  in  a  few  days. 


riff  102  —Moulding  of  head  in  face  presentation.  The  continuous  outline  shows  the 
head  before,  the  dotted  outline  after,  moulding.  P  0.  Fronto-oecipital  diameter. 
M  O.  Mento-occipital.   S  0— B.  Sub-occipito-bregmatie.    (After  Budin.) 

Moulding  of  the  head  in  face  presentation.— The 

moulding  of  the  head  in  face  presentation  is  shown  in  Fig.  102, 
taken  from  Budin's  measurements.  The  convexity  of  the  frontal 
and  occipital  bones  is  increased,  while  the  parietal  hones  are 
flattened,  so  that  the  curvature  of  the  sagittal  suture  is  diminished. 
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The  squamous  portion  of  the  occipital  bone  is  rotated  backward,  so 
that  the  occipital  protuberance  becomes  unusually  prominent. 
The  chief  diminution  is  in  the  vertical  or  cervico-bregmatic,  and  in 
the  sub-occipito-bregmatic  diameters  (so — b)  ;  the  compensatory 
increase  is  chiefly  in  the  fronto-occipital  diameter  (f  o),  but  there 
is  slight  increase  also  of  the  mento-occipital  (m  o).  Fig.  99 
(p.  230)  also  shows  the  relation  which  the  moulding  of  the  head 
has  to  the  pressure  of  the  genital  canal.  The  prominence  at  the 
anterior  part  of  the  forehead  (shown  in  Fig.  102),  generally  seen 
after  face  presentation,  does  not  seem  easy  to  account  for,  except  on 
the  view  that  it  is  formed  when  the  case  is  going  through  the 
stage  of  brow  presentation,  at  which  time  the  forehead  is  the  most 
unsupported  part. 

Diagnosis. — The  face  may  be  distinguished  from  the  vertex, 
even  before  the  rupture  of  the  membranes,  by  the  unevenness  of  the 
features,  compared  with  the  uniform  hardness  of  the  cranial  bones. 
As  a  rule,  however,  a  face  presentation  is  not  fully  developed  until 
the  membranes  have  ruptured,  and  the  resistance  comes  into  play. 
Whenever  there  is  even  a  suspicion  that  the  face  is  presenting,  the 
utmost  care  and  gentleness  must  be  used  in  vaginal  examination,  to 
avoid  the  risk  of  injuring  the  eyes.  If  there  should  be  any  diffi- 
culty in  making  out  the  presentation  per  vaginam,  on  account  of  the 
head  being  very  high  up,  or  the  os  not  being  dilated  enough, 
assistance  may  be  derived  from  examination  of  the  abdomen. 
When  the  head  is  high  up,  and  the  chin  directed  backwards,  the 
back  of  the  head,  and  the  depression  between  it  and  the  child's 
back,  may  be  made  out  a  little  above  the  brim  toward  one  side  of 
the  front  of  the  pelvis,  especially  if  bimanual  examination  is 
employed.  The  fcetal  heart  will  be  heard  most  distinctly  on  the 
same  side  as  that  on  which  the  limbs  are  felt,  instead  of  on  the 
opposite  side,  as  in  vertex  presentations  (see  p.  126). 

The  only  other  part  which  might  possibly  be  mistaken  for  the 
face  on  vaginal  examination  is  the  breech.  The  distinctive  points 
to  be  sought  for  on  the  face  are  the  root  of  the  nose,  the  nostrils, 
the  hard,  toothless,  alveolar  ridges  in  the  mouth,  and  the  chin.  In 
the  breech,  the  anus,  grasping  the  finger  with  its  sphincter,  the  bony 
prominences  of  the  sacrum,  and  the  presence  of  thick  meconium, 
undiluted  with  liquor  amnii,  are  distinctive. 

Prognosis  in  face  presentation.  — The  prolongation  of 
labour  common  in  face  presentation  renders  the  prognosis  much 
more  unfavourable  for  the  child  than  in  vertex  presentation.  Thus, 
in  106  cases  of  face  presentation,  in  the  Guy's  Hospital  Lying-in 
Cnanty,  the  proportion  of  children  still-born  was  8-4  per  cent.  In 
vertex  presentations  during  the  same  time,  the  proportion  of  children 
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still-born  (including  premature  children)  was  only  2-7  per  cent 
Out  of  these  166  cases  of  face  presentation,  artificial  delivery  was 
found  necessary  in  seven.  One  child  was  delivered  by  version,  four 
by  forceps,  two  by  the  cephalotribe.  All  of  the  mothers  recovered. 
It  is  generally  considered,  however,  that  in  face  presentation,  the 
prognosis  for  the  mother  is  also  somewhat  more  unfavourable  than 
in  vertex  presentation,  but  the  difference  is  not  nearly  so  great  as  in 
the  case  of  the  child.  In  reference  both  to  mothers  and  children,  it 
is  to  be  remembered  that  the  pelvis  is  more  often  contracted  in  face 
than  in  vertex  presentation. 

Brow  presentation. — It  has  already  been  mentioned  that 
brow  presentation  constitutes  the  position  of  unstable  equihbrium. 
in  which  the  two  arms  of  the  head-lever  exactly  balance  each  other, 
so  that  the  propulsive  force  has  no  tendency  to  produce  either  flexion 
or  extension  (see  p.  225).  The  prominence  of  the  forehead  forms 
the  centre  of  the  presenting  part,  and  the  anterior  fontanelle  can 
generally  be  reached  in  one  direction,  the  nose  or  even  the  chin  in 
the  other.  The  large  mento-occipital,  or  even  the  maximum  vertieo- 
mental  (see  p.  85)  diameter  of  the  head,  is  thrown  almost  exactly 
across  the  pelvis.  This  is  generally  too  large  for  the  pelvis  to 
admit,  and  hence  it  is  usually  only  when  the  head  has  not  yet  fully 
entered  the  brim  that  brow  presentation  is  observed.  In  the  un- 
stable equilibrium  of  brow  presentation,  if  there  is  the  slighest 
variation,  either  in  the  degree  of  flexion  of  the  head,  or  in  the 
inclination  of  the  propulsive  force,  the  tendency  either  to  extension 
or  flexion  will  begin  to  predominate.  Hence,  the  head  can  never 
possibly  pass  through  the  genital  canal  in  a  position  of  brow  pre- 
sentation, even  if  the  pelvis  is  large  enough  to  admit  the  maximum 
vertico-mental  diameter  of  the  head.  Almost  always  the  change  is 
into  face  presentation,  since  the  cause,  whatever  it  may  be,  which 
has  already  produced  undue  extension,  generally  goes  on  to  produce 
complete  extension  into  face  presentation.  I  have  known  a  case 
however  in  which  the  presentation  was  partially  converted  into  a 
face,  and  the  chin  rotated  forward.  The  vertex  then  came  down, 
and  the  head  was  delivered  in  the  occipito-posterior  position  of  the 
vertex.  But  though  the  head  never  passes  through  the  pelvis  in  a 
position  of  brow  presentation,  it  is  sometimes,  although  rarely, 
arrested  in  that  position,  any  slight  advantage  which  one  or  other 
arm  of  the  head-lever  may  gain  at  any  time  not  being  sufficient  to 
overcome  friction  and  move  the  head.  Out  of  40,145  deliveries  in 
the  Guy's  Hospital  Lying-in  Charity  brow  presentation  was  observed 
in  thirty  cases.  Of  these,  twenty-five  were  delivered  spontaneously, 
the  presentation  being  generally  converted  into  a  face ;  three  children 
were  delivered  by  version,  two  by  forceps.    Thus,  the  proportion  of 
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brow  presentation  was  one  in  1,638.  But  it  is  clear  that  every 
case  of  face  presentation  must  have  passed  through  the  stage  of 
brow  presentation,  if  the  foetus  was  originally  in  its  normal  attitude 
The  exceptions  to  this  are  generally  those  cases  in  which  there  is 
some  deformity  of  the  foetus,  such  as  enlarged  thyroid,  producing 
abnormal  extension.  ° 

Moulding  of  the  head  in  brow  presentation —The 
general  character  of  the  moulding  produced  in  brow  presentation  is 
an  exaggeration, of  that  seen  in  face  presentation  (Fig.  102  p  234) 
In  brow  presentation  the  whole  of  the  forehead  (from  f  to  b  109) 
becomes  more  convex  and  prominent,  instead  of  merely  its  anterior 
part.  The  flattening  of  the  parietal  bones  along  the  line  of  the 
sagittal  suture,  from  b  to  o,  is  carried  much  further  than  that  shown 
in  figure  102,  and  so  also  is  the  prominence  and  convexity  near  the 
occipital  protuberance.  A  large  caput  succedaneum  is  generally 
termed,  having  its  centre  near  the  prominence  of  the  forehead 

Treatment  of  face  presentations.— The  first  point  to  be 
regarded  is  to  keep  the  membranes  intact  as  long  as  pnggihlg  The 
reason  for  this  is,  first,  that  the  face  does  not  form  so  good  a'dilator 
of  the  soft  parts  as  the  vertex  ;  and,  secondly,  that  it  is  more  liable 
than  the  vertex  to  injurious  results  from  pressure.  Most  free, uently 
however,  face  presentation  is  only  discovered  after  lupturitf  the 
membranes.   B  

In  .thelaterstage,  the  general  principle  is  to  leave  the  case  as 
^Mi^iMeJonatoe,  and  to  be  content  to  altewlhTkWlo 
be  more  protracted  than  in  vertex  presentation.  It  was  formerly 
recommended  either  to  perform  version,  or  to  attempt  to  convert 
the  face  into  a  vertex  presentation.    To  the  latter  plan  it  is  a  oreat 

Sf  1  tV  the  att^ only  partiaUy  succeeds'  - is 

bable,  the  head  is  brought  mto  the  more  unfavourable  position  of 

bZHEtr  t  ^  enCG  "  ^Wuite  unnecesLy7 

i.  proved  by  the  statistics  of  the  Guy's  Hospital  Lyine-in  Charity? 
akeady  ouoted  in  which  nearly  96  per  cent,  of  (he°  asef  7l\ 

p^tdtir117!!  This  *a  a  iarger  V™*0*™  ^  -  "he 

t0  ^  ^^ut  assistance 

^wZ"!XTn^the  ,nem^Se5j^eed,an  attempl  mav 
TmfaLr!  T  J  —  P0sltl°n  °f  tLe  cllikl  !2  sterna  mani- 

Effito on  if  its  exact  position  can  be  ,„,ifiv,!y  made  out,  and  S- 

1       hestS  ^      felt/b°Ve  tbe  brim"    In  7^1 
shoul L  are  I     ITr      ^  the  Uterine  waU> 

is  to  press  will,  Hi   r  ,      n,ethod  fco  a,1,,l,f'  therefore, 

Press  with  the  fingers  ol  one  hand  through  the  abdominal  and 
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uterine  walls  upon  the  chest,  directing  it  towards  the  back  of  the 
child,  and  somewhat  upwards  as  regards  the  uterine  axis,  until  the 
shoulders  and  back  are  brought  against  the  uterine  wall,  and  the 
head  thereby  necessarily  flexed.  At  the  same  time,  the  other  hand 
makes  counter-pressure  upon  the  occiput,  felt  above  the  brim,  direct- 
ing it  toward  the  front  of  the  child,  and  downward.  Schatz*  re- 
commends the  counter-pressure  to  be  made  upon  the  breech,  direct- 
ing it  toward  the  front  of  the  child,  but  such  pressure  would,  if 
anything,  tend  to  lower  the  chin  rather  than  to  raise  it.  This 
method  of  replacement  is  likely  to  be  practicable  only  if  the  chin 
is  directed  forward  or  to  one  side,  not  if  it  is  directed  much  back- 
ward, because  then  the  surface  of  the  uterus  corresponding  to  the 
chest  of  the  child  cannot  be  reached. 

Management  of  mento-posterior  positions.— The  manage- 
ment of  mento-posterior  positions  precisely  corresponds  mechanically 
to  that  of  occipito-posterior  positions  of  the  vertex.  If  the  rotation 
forward  of  the  chin  does  not  readily  take  place,  it  is  to  be  aided 
indirectly  by  promoting  extension,  just  as  the  rotation  of  the  occiput 
forward  is  aided  by  promoting  flexion.  This  is  to  be  done  chiefly 
by  pressing  the  forehead  upward  and  somewhat  backward  during  _a 
painT'FTom  time  to  time  also,  the  chin  may  be  drawn  downward 
and  somewhat  forward  by  two  fmgersliooked  overT^m  the  interval 
of  pains. 

Extension  may  also  be  favoured  by  placing  the  woman  on  her 
left  side  in  the  first  and  fourth  positions,  when  the  child's  back  is 
toward  the  left,  and  on  her  right  side  in  the  second  and  third  posi- 
tions, when  the  back  is  toward  the  right.  For  suppose  the  child  rn 
the  second  or  right  fronto-anterior  position  of  the  face  (see  Fig.  96, 
p.  224),  and  the  woman  placed  on  her  right  side.  The  breech  tends  to 
fall  over  toward  the  right,  and  the  expulsive  force  therefore  becomes 
directed  somewhat  obliquely  toward  the  anterior  end  of  the  head- 
lever  and  toward  the  left  side  of  the  mother.  Thus  the  anterior 
arm  of  the  head-lever  is  shortened,  and  the  posterior  increased. 
This  increases  the  mechanical  advantage  which  the  resistance  to  the 
forehead  has  over  the  resistance  to  the  chin  (see  Fig.  97,  p.  225). 
Another  plan  may  be  tried  before  recourse  is  had  to  instrumental 
delivery  The  whole  hand  is  introduced  into  the  vagina,  the 
fingers  on  one  side  of  the  face,  the  thumb  on  the  other.  The  head 
is  thus  grasped  and  so  rotated. 

Treatment  of  protracted  labour  in  face  presentation. 
—If  the  chin  is  directed  forward,  forceps  may  be  applied  without 
hesitation  if  there  is  indication  for  their  use.  If,  however  the 
chin  is  directed  backward,  or  to  one  side,  there  is  the  disadvantage 
.  "DieUmwandlungvonGesichtslage."   Arch,  f  Ur  Gynak.  B.V.,p.313. 
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that  one  blade  is  apt  to  compress  the  larynx  or  trachea,  and  the 
child's  life  is  then  likely  to  be  sacrificed.    Under  the  circumstances 
therefore,  more  patience  should  be  exercised  than  in  vertex  pre- 
sentations.    The  foetal  heart  should  be  carefully  watched,  but 
instrumental  aid  should  only  be  given  when  there  is  evidence  that 
the  child  is  likely  soon  to  die,  or  when  the  mother's  condition  calls 
for  early  delivery.    If  the  interference  becomes  necessary  while  the 
head  is  high  in  the  pelvis,  and  the  uterus  is  not  firmly  contracted 
versmn  may  be  chosen  in  preference  to  the  use  of  forceps,  especially 
if  there  is  any  contraction  of  the  conjugate  diameter  of  the  pelvis 
Otherwise,  extraction  by  forceps  may  be  tried,  and  if  this  fails 
craniotomy  must  be  performed,  unless  symphysiotomy  should  be 
chosen  by  an  experienced  operator,  to  save  the  life  of  the  child 
The  mode  of  carrying  out  these  operations  in  face  presentation  will 
be  described  in  Chapters  XXXIII.,  XXXV.     In  rare  cases,  when 
the  hand  is  passed  up  with  a  view  to  performing  version,  it  may  be 
found  that  the  face  presentation  can  easily  be  transformed  into  a 
vertex  by  hooking  down  the  occiput  with  the  fingers.    At  the  same 
time,  the  external  hand  may  assist  by  pushing  the  chest  of  the  child 
through  the  abdominal  wall  in  the  direction  of  its  back  The 
labour  may  then  be  terminated,  if  necessary,  by  the  forceps 

Treatment  of  brow  presentation.— Since  by  far  the  greater 
number  of  brow  presentations  end  spontaneously  by  conversion  into 
lace  presentation,  the  physician  may  exercise  a  fair  amount  of 
patience,  to  see  what  nature  will  do,  so  long  as  the  mother's  condi- 
tion is  satisfactory,  and  the  foetal  heart  beating  naturally  As  in 
the  case  of  face  presentation,  extension  will  be  aided  if  the  woman 
If  011  that  side  toward  which  the  back  of  the  child  is  directed  • 

for  the  breech  will  fell  over  toward  that  side,  the  propelling  force 
will  be  directed  somewhat  obliquely  toward  the  front  of  the  child 
ana  so  the  anterior  arm  of  the  head-lever  (see  Fig.  97,  p.  225)  will 
he  shortened,  and  the  posterior  arm  lengthened 

■Jstrn  wf n  W.iU  M1  0nly  When  the  «We  of  the  i* 
tried     A        fn      13  S°  arreSted'  extelcti°a  t>7  Creeps  may  be 
Set  thtt  £  f™V™*^™>  *e  most  favourable  case  for  their 
av  ,         ,  7     h       Chm  i3  direCted  f0rward-     In  s°™  cases,  it 

pZmXn  I     °  C°nVei         CaSe  int°  °ne  °f  Vertex>  °r  *  -ce 
^    "r    ftTg  the  occiput  or  the  chin  by  fingers 

contracted  ^  13  ^  Up'  aM  the  uterus  110t  ^7 

omer  ol  these  means,  the  only  resource  is  craniotomy. 
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PELVIC  PRESENTATIONS. 

In  pelvic  presentations  the  long  axis  of  the  child  lies  nearly  in 
the  axis  of  the  uterus,  as  in  head  presentations,  but  the  head  is 
directed  upwards  instead  of  downwards.  The  primary  form  of  pelvic 
presentations,  and  that  which  is  most  frequently  observed,  is  breech 
presentation.    In  this  the  attitude  of  the  child  is  generally  the  same 


Mg.  103— First,  or  left  sacro-anterior,  position  of  the  breech. 

as  in  vertex  presentation,  all  the  limbs  being  flexed,  and  the  feet 
close  to  the  breech,  or  buttocks,  which  form  the  presenting  part 
(see  Fie  103^  It  is  much  more  common,  however,  Hum  in 
vertex  presentation  for  the  legs  to  be  more  or  less  extended  on  the 
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thighs,  because  there  is  not  so  much  space  for  the  legs  in  addition  to 
the  breech  in  the  lower  segment  of  the  uterus  as  there  is  at  the 
fundus.  (See  Fig.  104.)  Sometimes__one  or  both  thighs  become 
extended  on  the  trunk  after  rupture  of  the  membranes,  or  when  the 
hag  of  membranes  is  bulging  through  the  os,  either  from  the  gush 
riJicIuor  amnii,  or  from  active  movement  of  the  child.  In '  this 
way  is  developed  out  of  breech  presentation  a  presentation  of  one  or 
both  knees  (very  rare),  of  one  or  both  feet,  or  of  a  knee  and  a  foot. 
This  extension  of  thigh  is  more  likely  to  occur  when  the  breech 


Fig.  104. -Breech  presentation  with  extended  legs. 

doe^nolsoJuUy^cupv  the  lower  segment  of  the  uterus,  and  when 
Minor  ammi  is  relatively  abundant.     Hence  foot  or  knee  pre 
:     a  ^s,  . compared  with  breech  presentations,  are  relativ  i 
'  1 7T     .\vfh  Premature  children  and  twins.    When  the  loL  axis 
f  J.         »  oblique  in  the  uterus,  the  breech  being  ower  one  0 
both  feet  may  present  at  the  os  before  rupture  of  the  membranes  ana  t 
he  hands  may  then  sometimes  be  felt  also.    The  CTencv  of 
Pel™  presentation  is  estimated  at  from  1  in  60  to  1  in T/fo      \  \7 
mature  children  ;  and  at  about  1  in  30  including  all  c J,     P  i 

a  ,    .  of  Guys  Hospital  Lying-in  Charity  give  pelvic  presen- 
m  38,  breech  presentations  1  in  58,  foot  or  knee  present*. 

it 
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tions  1  in.  121,  breech  presentations  forming  about  68  per  cent,  of 
all  pelvic  presentations. 

Causation  of  pelvic  presentation. — The  causation  may 
depend  on  anything  which  leads  to  the  failure  of  the  forces  which 
generally  produce  head  presentation  (see  p.  94).    Since  the  adap- 
tation of  the  child  to  the  shape  of  the  uterus  is  progressively  greater 
as  pregnancy  advances,  pelvic  presentation  is  commoner  with  prez 
mature  children.    It  is  also  commoner  with  twins  (see  Fig.  112, 
pr  260),  with  hydrocephalic  chUdren  (see  Fig.  58,  p.  96),  with 
excess  of  liquor  amnii,  with  dead  children,  or  with  contraction  of 
the  pelvis,  which  prevents  the  fixation  of  the  head  in  its  normal 
position.    In  the  case  of  dead  children  the  effect  is  chiefly  due  to 
the  failure  of  active  movements,  which  aid  in  adapting  the  position 
to  the  shape  of  the  uterus  (see  p.  97),  but  the  less  relative  specific 
gravity  of  the  head  in  dead  children  has  also  been  considered  to 
have  an  influence.    Pelvic  presentation  is  also  promoted  by  laxity 
of  the  walls  of  the  uterus  or  abdomen,  and  is  therefore  relatively 
commoner  in  multiparas. 

Varieties  of  breech  presentation.— There  are  four  posi- 
tions in  breech  presentations,  corresponding  to  the  four  positions  of 
the  vertex.  The  dorso-anterior  positions  are  the  commoner,  like 
the  occipito-anterior  positions  of  the  vertex,  and,  like  them  also, 
differ  in  the  mechanism  of  their  delivery  from  the  dorso-posterior. 
There  is  one  difference,  namely,  that  in  the  case  of  the  breech,  the 
transverse  or  bis-iliac  diameter,  and  not  the  anteroposterior,  is  the 
longest,  and  tends  to  adapt  itself  to  the  longest  diameter  of  the 

PelSrsi  or  left  sacro-cmterior  (L.  S.  A.).— The  sacrum  looks  towards 
the  left  foramen  ovale.  The  bis-iliac  diameter  approximates  toward 
the  left  oblique  diameter  of  the  pelvis. 

Second  or  right  sacro-anterior  (P.  S.  A.).— The  sacrum  looks 
toward  the  right  foramen  ovale.  The  bis-iliac  diameter  approxi- 
mates toward  the  right  oblique  diameter  of  the  pelvis. 

Third  or  right  sacroposterior  (P.  S.  P.).— The  sacrum  looks 
toward  the  right  sacro-iliac  synchondrosis.  The  bis-iliac  diameter 
approximates  toward  the  left  oblique  diameter  of  the  pelvis. 

Fourth  or  left  sacroposterior  (L.  S.  P.).— The  sacrum  looks  toward 
the  left  sacro-iliac  synchondrosis.  The  bis-iliac  diameter  approxi- 
mates toward  the  right  oblique  diameter  of  the  pelvis. 

In  each  of  these  positions,  assuming  the  position  of  the  head  to  ie 
adapted  to  that  of  the  trunk,  the  front  and  back  of  the  head  look  in  tlie 
same  directions  as  in  the  corresponding  positions  of  the  vertex  or  ta<  | 
The  first  position  of  the  breech,  as  of  the  vertex,  is  the  commonest. 
This  is  due  to  the  same  cause.    Owing  to  the  usual  right  torsion  oi 
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the  uterus  (see  p.  171),  the  large  transverse  diameter  of  the  uterus 
approximates  towards  the  right  oblique  diameter  of  the  pelvis  and 
the  large  anteroposterior  diameter  of  the  whole  ovum  most  readily 
accommodates  itself  to  this,  the  back  turning  away  from  the  pro 
mment  lumbosacral curve  of  the  mother,  and  so  becoming  anterior 
°f  -  ^         l3°siti0n  in  h^  presentation  is  a 

1c  tion  of      P°Sf  T  dependS  at  l6aSt  aS  much  uP°n  the 
modation  of  the  whole  ovum  as  upon  that  of  the  presenting  part 

m  the  pelvis,  since  the  long  diameter  of  the  presenting  part  Sow 

occupies  the  left  oblique  diameter  of  the  pelvis,  which  is  en 

croached  upon  by  the  rectum  and  sigmoid  flexure.  '  Foot  or  W 

est  mayarise  out  °f         *  ^  pr: 

J^SST^"  f^T*  6Xaminati°D    *»  -und,  smooth 
mass  ol  the  head  may  be  made  out  at  the  upper  part  of  the  uterus 
Unless  the  legs  are  extended,  the  fundus  uteri  is  less  broad  San 

^eL)te  Jv         ^  V6rteX  Presentati->  generally  about 

of  the  l  egs  b  t  The  onset  f  ,T  "  ********  extensio» 

fetal  W  /  kb0Ur'  namely>  that>  in  this  case,  the 

teS^^r^J4  d0Wn         "  USUal  in  Pel™  Presentation, 

iS  abT  te^:T2t  ^Sed^XfTn  °\ the  Iess; 
^^^^^^^^ 

rnptur  a"  apt  to  be  m       f  "  *  The  Patns  *L 

*e  compfet? s L I      r  than  in  vertex  Plantations, 

come  in  o  cl0  r Tout L  ST,  the  Uterine  waU  * 

membranes  £taeT£lS5      "  ^  °f  ^ 

"on,  is  found  to  bf  oSd  bv  V      "  Vaghlal  examina' 

buttocks,  on  which  no  H  P  u  ?  *w°8m°0th  elastic  swellings,  the 

f  •  tl  ci:; 1  eri;  i  ;rri like  t],at  on  the  ^  ^ 

t^  coccyx  and  sacrum  . i  <  °an  be  traced  backwards  to 
-Wch,  in\a  hi  n;aS\a^  »  lts  can  be  felt  the  anus, 

introSon    'STl    ^  ^  finger  if  an  attemP*  ^ 
f'e  finger,  m.lii^  7d  ™  tenacious  meconium  comes  awav  on 

pressure.    ThTJE^T  i    '  >       ^  haa  Md«B«»  -vere 
gemtals  may  also  be  recognised,  and,  in  the  male, 
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the  scrotum,  which  becomes  much  swollen,  is  a  marked  feature. 
The  differential  diagnosis  of  the  breech  from  the  face,  the  only  part 
likely  to  be  mistaken  for  it,  has  been  already  mentioned  (see 
p.  235). 

The  knee  is  distinguished  from  the  elbow  by  being  broader,  and 
having,  besides  the  patella,  two  tuberosities  with  a  slight  depression 
between  them  in  place  of  the  sharp  projection  of  the  olecranon. 
In  case  of  the  slightest  doubt,  after  rupture  of  the  membranes,  the 
diagnosis  should  be  verified  by  bringing  down  the  foot.  The  foot 
is  liable  to  be  confused  with  the  hand,  when,  before  rupture  of  the 
membranes,  it  is  only  just  reached  with  the  tip  of  the  finger.  The 
following  are  the  characteristic  differences.  The  toes  form  an  even 
line  and  are  not  very  moveable,  while  the  fingers  are  more  irregular 
and  divergent.  The  great  toe  lies  close  to  the  other  toes,  while  the 
thumb  is  inclined  at  an  angle  to  the  hand,  and  is  opposed  to  the 
other  digits.  The  hand  of  a  living  child  will  often  grasp  the 
examining  finger.  The  most  unmistakeable  point  of  all  about  the 
foot  is  the  projection  of  the  heel,  with  the  malleoli  above  it.  This 
is  most  easily  felt  with  absolute  certainty  by  catching  the  foot 
between  two  fingers,  or  between  the  fingers  and  thumb,  as  may 
usually  be  done  without  rupturing  the  membranes  if  they  are  still 
intact,  and  still  more  easily  after  the  escape  of  the  liquor  amnii.  In 
case  of  doubt  whether  foot  or  hand  is  presenting,  as  it  is  important 
to  make  the  diagnosis  early,  it  is  desirable,  if  necessary,  to  intro- 
duce half,  or  even  the  whole  hand  into  the  vagina,  in  order  to 
reach  high  enough  to  seize  the  foot  in  this  way.  By  this  method 
it  is  easy  to  avoid  any  risk  of  mistake  between  the  heel  and  the 
elbow,  which  may  be  confused  if  touched  only  with  the  tip  of  the 

finger.  . 

Mechanism  of  labour  in  breech  presentation.— lne 

bis-iliac  diameter  of  the  breech  enters  the  pelvis,  as  already  men- 
tioned, nearly  in  one  of  its  oblique  diameters.  There  is  no  move- 
ment corresponding  to  flexion  in  vertex  presentation.  As  the 
breech  descends  an  internal  rotation  occurs,  similar  to  the  internal 
rotation  of  head  presentations,  the  bis-iliac  diameter  turning  nearly 
into  the  anteroposterior  diameter  at  the  outlet  (see  Fig.  10o). 
Thus,  in  the  first  position  of  the  breech,  the  sacrum  turns  from  the 
left  foramen  ovale  toward  the  left  side  of  the  pelvis,  and  the  left 
hip  comes  under  the  pubic  arch.  This  internal  rotation  is  not 
generally  so  complete  as  in  head  presentations,  especially  when 
space  is  ample,  the  breech  being  less  firm  and  incompressible  than 

the  head.  .  .         ...       f  fll „ 

Corresponding  to  the  extension  in  occipitoanterior  positions  oi  the 
vertex  is  a  lateral  flexion  of  the  breech  on  the  trunk,  due  to  tlie 


MECHANISM  OF  LABOUR. 


245 


inclined  plane  of  the  soft  parts  of  the  pelvic  floor  pushing  the  fore- 
coming  part  of  the  breech  forward  while  the  trunk  is  held  back- 
ward by  the  resistance  of  the  pubes  (see  Fig.  105).  The  anterior 
buttock  thus  comes  under  the  pubic  arch,  while  the  posterior 
buttock  _  distends  the  perineum.  Combined  with  this  lateral 
flexion  is  a  slight  posterior  flexion  of  the  breech  on  the  trunk 
in^orso-anterior  positions,  and  anterior  flexion  in  dorso-posterior 


Kg.  105,-Passage  of  breech  under  pubic  arch  by  a  movement  of  lateral  flexion 
(second  position) . 


ow  T  hp    )     are,  anf,°S°US  t0  the  kteral  flexio11  of  tte  ^ad 
Head  IZ  7?  Sh0Ulde1r  Uear  the  °Utlet  of  the  8enital 
Inter  or  W 1 m  dne  to  a  siinilar  The 
b d T  C  "  the  firSt  t0  aPPear  at  the  ™l™>        the  first 
o   ,  1  bvered,  provided  that  the  perineum  is  intact  (see  Fig.  105 

firsUo  e3ecapPeTUm  **  ^  P08terior  buttock  ^  be  the 

After  the  buttocks  have  escaped  from  the  vulva,  there  is  a  slight 

*  It  ' 

^MtooXSS^t^*  "V"1?  is  for  th0  P^terior  Imttock  to  be  bom  first 
from  formJSe^ptte^fl0lenOy  °f  the  "all  of  the  genital  S 
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external  rotation,  in  the  reverse  direction  to  the  internal  rotation,  the 
breech  returning  toward  the  oblique  diameter  which  it  originally 

occupied,  so  as  to  accommodate 
itself  to  the  position  of  the 
shoulders,  which  are  entering 
the  pelvis  in  the  oblique  dia- 
meter. This  is  not  so  marked 
as  in  head  presentation.  The 
feet  escape  close  to  the  buttocks, 
unless  the  legs  are  extended, 
the  thighs  are  delivered  soon 
after,  and  the  abdomen  de- 
scends. Provided  no  traction 
has  been  made  upon  the  child, 
the  arms  generally  emerge, 
folded  upon  the  chest,  before 


Fig.  106. — Passage  of  the  shoulders  in 
pelvic  presentation  (first  position) . 

the  shoulders.  As  the  shoul- 
ders approach  the  outlet,  the 
bis-acromial  diameter,  like 
the  bis-iliac,  turns  nearly  into 
the  antero-posterior  diameter 
of  the  outlet  (Fig.  106). 

The  head  enters  the  pelvis 
in  the  right  oblique  or  nearly 
in  the  transverse  diameter, 
and  is  maintained  in  a  posi- 
tion of  flexion  by  the  pressure 
of  the  uterus  upon  it,  so 
"long  as  no  traction  is  made 
upon  the  child.  As  in  head- 
first deliveries,  the  long  dia- 
meter of  the  head  turns  nearly 
into  the  antero-posterior  dia- 
meter of  the  outlet,  so  that  the  occiput  escapes  under  the  pubic  arch 
(Fig.  108,  p.  247).    As  soon  as  the  head  has  been  expelled  out  of 


Fig.  107. — Passage  of  the  shoulders  in  peine 
presentation,  one  arm  extended  (second 
position) . 
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the  powerfully  contracting  body  of  the  uterus  into  the  distended 
cervix  and  vagina,  the  expulsive  force  necessarily  acts  at  a  great  dis- 
advantage (see  Fig.  108,  p.  247).  The  only  force  which  then  comes 
into  play  is  that  of  the  auxiliary  muscles  and  the  feeble  contractile 
powers  of  the  vagina  and  cervix.  Hence  the  head  is  apt  to  be  delayed 
at  this  stage,  and  the  foetus  to  die  from  asphyxia.  But  generally 
expulsion  is  effected  chiefly  by  the  action  of  the  abdominal  muscles, 
strongly  stimulated  by  the  presence  of  the  large  hard  head  in  the 
vagina.  If  delivery  thus  takes  place  naturally  flexion  of  the  chin 
is  maintained  to  the  last,  the  chin  and  face  emerging  first,  and  the 
occiput  last.  In  the  second 
position  of  the  breech,  the 
mechanism  is  precisely  the 
same  as  in  the  first,  right 
and  left  being  interchanged. 

Mechanism  in  dorso- 
posterior  positions  of 
the  breech. — Suppose  the 
child  to  be  in  the  third  posi- 
tion of  the  breech,  the  sa- 
crum looking  toward  the  right 
sacro-iliacsynchondrosis.  The 
sacrum  in  this  case  rotates 
forward  instead  of  backward, 
so  that  the  right  or  anterior 
buttock  rotates  forward  under 
the  pubic  arch.  The  but- 
tocks are  then  delivered  by 
lateral  flexion  in  the  same  way 
as  in  sacro-anterior  positions. 
Ifjhe_^bis;iliac_  dkmeter_has 
rotated  completely  into  the 
antero-posterior  diameter  of  rig.  los.— Descent  of  the  head, 

"the  pelvis,  the  external  ro- 

^ation_of_the  breech  is  generally  continued  on  in  the  same 
direction  as  the  internal  rotation  and  not  reversed.  The  bis- 
acromml  diameter  of  the  shoulders  thus  enters  the  brim  in  the  right 
oblique  diameter  instead  of  following  the  bis-iliac  in  the  left  oblique. 
The  long  diameter  of  the  head  enters  the  brim  with  the  occiput 
somewhat  forward,  and  labour  is  completed  as  in  the  second 
position  of  the  breech.  The  only  explanation  which  can  be  given 
lor  this  is  the  general  tendency  of  the  spine  of  the  child  to  rotate 
torward  away  from  the  spine  of  the  mother.  Sometimes,  however, 
especially  if  the  internal  rotation  of  the  breech  has  been  incomplete, 
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there  is  an  external  rotation  in  the  reverse  direction  and  the  1ns- 
acromial  diameter  enters  the  brim  in  the  left  oblique  :  rotating  into 
the  antero-posterior,  or  neaiiy  so,  as  it  descends.  The  head  then 
enters  the  brim  with  the  occiput  directed  laterally  or  a  little  back- 
ward. As  it  descends  the  occiput  almost  always  rotates  forwards 
under  the  pubic  arch.  The  cause  of  this  movement  is  that  the 
neck,  which  is  attached  to  the  posterior  part  of  the  head,  meeting 
the  resistance  of  the  inclined  plane  of  the  pelvic  floor,  turns  away 
from  it  into  the  free  space  under  the  pubic  arch. 

Irregularities  of  mechanism. — In  rare  cases  of  dorso- 
posterior  position,  the  occiput  remains  posterior,  turning  somewhat 
toward  the  hollow  of  the  sacrum.  This  is  most  likely  to  happen 
when  space  is  ample,  so  that  little  or  no  internal  rotation  of  the 
buttocks  or  shoulders  occurs,  and  the  back  continues  to  look  toward 
the  sacrum  during  the  passage  of  the  trunk.  The  head  may  then  still 
be  delivered  in  a  position  of  flexion,  the  chin  and  face  first  escaping 
under  the  pubes,  and  the  occiput  finally  passing  over  the  perineum. 
Gases  have  been  recorded  of  a  much  more  rare  occurrence,  namely, 
that  the  head  becomes  extended  into  a  position  like  that  of  face  pre- 
sentation, the  face  looking  upward  toward  the  abdomen,  while  the 
occiput,  is  pressed  down  upon  the  back.  The  occiput  is  then  said 
to  emerge  first  over  the  perineum,  while  the  chin  is  delayed  behind 
the  pubes,  and  the  face  is  born  last.  *But,  in  such  a  position,  the 
head  is  arrested,  unless  very  small  in  proportion  to  the  pelvis. 

Mechanism  in  foot  or  knee  presentation. — If  one  thigh 
only  is  extended,  the  extended  thigh  forms  the  most  advanced  part 
of  the  foetus,  is  the  first  to  meet  the  resistance  of  the  inclined  plane 
of  the  pelvic  floor,  and  therefore,  according  to  the  universal  rule, 
turns  forward  away  from  the  resistance  into  the  free  space  under  the 
pubic  arch.  Therefore  the  buttock,  corresponding  to  the  extended 
thigh,  becomes  eventually  anterior.  The  delivery  of  the  body  and 
head  is  the  same  as  in  breech  presentations. 

Moulding  of  the  child  in  pelvic  presentation. — The 
oedematous  swelling,  corresponding  to  the  caput  succedaneum, 
occupies  mainly  the  anterior  buttock,  and  includes  the  genitals, 
especially  the  scrotum  in  a.  male.  The  absence  of  any  caput  suc- 
cedaneum on  the  head  is  notable.  The  shape  of  the  head  is  little 
altered,  but  it  becomes  somewhat  more  rounded  than  the  head  before 
moulding,  the  vertical,  or  cervico-bregmatic  diameter  b 
tively  increased.  This  is  due  to  the  pressure  of  the  genital  canal 
on  the  front,  back,  and  sides  being  more  continuous  than  the  uterine 
pressiire  on  the  top  of  the  head. 

Prognosis.  The  prognosis  is  not  more  unfavourable  for  the 

mother  than  in  vertex  presentations.     The  first  stage  of  labour  is 
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generally  more  tedious,  since  the  breech  is  not  so  well  shaped  a 
dilator  as  the  head,  and,  from  its  softness,  does  not  stimulate  the 
nerves  of  the  cervix  so  powerfully.  The  passage  of  the  head  is 
also  apt  to  he  delayed,  the  breech  not  being  large  enough  to  dilate 
the  passages  sufficiently  to  allow  it  to  pass  with  ease.  If  one  foot  or 
knee  present,  and,  still  more,  if  both  do  so,  the  likelihood  of  delay 
is  greater,  the  forecoming  part  of  the  foetus  being  then,  a  more 
inefficient  dilator  than  the  breech. 

In  this  way  arises  the  great  danger  to  the  child's  life  in  pelvic  ^tu,t>» 
presentations.     One  cause  of  thls~is~pressure  on  the  funis.    This  \ 
begins  in  some  measure  as  soon  as  the  umbilicus  is  entering  the 
brim,  that  is,  when  the  buttocks  are  passing  the  vulva  (see  Fig.  105, 
p.  245),  but  is  much  greater  when  the  trunk  is  born  and  the  funis 
is  compressed  between  the  hard  head  and  the  pelvis.    A  still  more 
important  cause  is,  that  by  the  shrinking  of  the  uterus  on  the 
expulsion  of  the  main  part  of  the  bulk  of  the  foetus,  the  placenta  is 
more  or  less  completely  detached.    This  is  especially  the  case  when    L-  . 
the  head  is  completely  expelled  out  of  the  body  of  the  uterus  into 
the  cervix  and  vagina  (see  Fig.  110,  p.  252).    A  comparatively 
short  delay  at  this  stage  is  therefore  inevitably  fatal  to  the  child. 

The  proportion  of  children  still-born  varies  very  much  according 
to  the  skill  of  the  accoucheur,  and  therefore  is  very  differently  esti- 
mated by  different  authors.  Churchill  gives  the  mortality  as  1 
in  3i;  Dubois  as  1  in  11.  The  statistics  of  the  Guy's  Hospital 
Lying-in  Charity,  where  the  labours  are  attended  by  students,  and 
where  the  child  is  often  born  before  the  arrival  of  the  accoucheur, 
give  a  still  higher  mortality  than  that  estimated  by  Churchill, 
namely  1  in  3-0  for  breech  presentation,  and  1  in  23  for  foot  or 
knee  presentation,  out  of  49,145  deliveries. 

Management  of  pelvic  presentations. — The  first  and 
most  essential  point  in  the  management  of  pelvic  presentations  is  to 
abstain  from  premature  interference  with  nature.  In  the  first 
instance  the  membranes  must  be  kept  intact  as  long  as  possible,  in 
order  to  get  the  greatest  possible  dilatation  of  "the  soft  parts  by  their 
means,  since  the  breech  forms  an  inefficient  dilator  to  prepare  the 
way  for  the  larger-sized  head  which  has  to  follow  it.  In  presenta- 
tion of  one  or  both  feet,  this  necessity  is  still  greater,  since  the 
half-breech,  or  both  legs  together,  form  a  still  worse  dilator  than 
the  breech. 

After  rupture  of  the  membranes,  it  is  still  necessary  to  leave 
matters  to  nature  as  long  as  possible.  The  midwife  or  inex- 
perienced student  may  be  tempted  by  the  facility  for  traction  which 
is  offered  by  the  body  or  legs  of  the  child,  especially  if  the  labour 
proves  tedious.    But  if  any  traction  is  made  prematurely,  two  evil 
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results  follow.  First,  the  arms,  instead  of  remaining  folded  on  the 
breast,  and  slipping  out  before  the  head,  are  retarded  by  friction. 
They  then  slip  up  by  the  sides  of  the  head,  and  become  jammed  with 
the  head  in  the  pelvis,  thus  frequently  causing  the  loss  of  the  child's 
life.  Secondly,  the  tractile  force  being  transmitted  through  the  neck, 
the  anterior  arm  of  the  head-lever  is  the  longest ;  the  resistance  which 
it  meets  has  therefore  the  mechanical  advantage  over  that  expe- 
rienced by  the  posterior  or  occipital  arm,  and  the  head  becomes 
extended.  In  this  way  the  maximum  vertico-mental  diameter  of 
the  head  may  be  thrown  across  the  pelvic  brim,  or  nearly  BO,  and 
find  the  space  insufficient  for  its  passage. 

The  first  pressure  upon  the  funis,  and  consequent  risk  to  the 
child,  begins  when  the  umbilicus  enters  the  pelvic  brim,  or  about 
the  time  when  the  breech  is  passing  the  vulva,  but  it  becomes 
much  greater  when  the  child  is  born  as  far  as  the  umbilicus.  It 
is  just  before  this  time  that  the  first  duty  of  the  attendant 
commences.  As  soon  as  he  can  easily  reach  the  umbilicus  by  pass- 
ing a  finger  just  within  the  vagina,  he  should  draw  a  loop  of  the 
cord  gently  downward.  The  object  of  this  is  twofold — first,  to 
prevent  the  cord  undergoing  any  longitudinal  stretching  as  the 
child  advances,  and  consequent  interference  with  the  circulation 
through  its  spiral  vessels  ;  secondly,  to  enable  him  to  watch  the 
foetal  pulsations  in  the  cord,  and  so  judge  of  any  clanger  to  the 
foetus.  The  loop  of  cord  should  also  be  guided  to  that  part  of  the 
pelvis  where  there  is  most  room  for  it,  generally  opposite  the  sacro- 
iliac synchondrosis. 

From  this  time  the  delivery  may  be  accelerated  so  far  as  this 
can  be  done  by  encouraging  the  patient  to  bear  down,  and  by  pres- 
sure from  above  the  fundus.  But  still  there  must  be  no  further 
interference,  unless  there  are  signs  that  the  child  is  in  imminent 
peril.  The  most  significant  of  these  are  inspiratory  efforts,  made 
while  the  mouth  and  nose  are  still  retained  within  the  passages. 
These  are  evidence  that  the  child  is  becoming  suffocated.  Failure, 
or  great  retardation,  of  the  pulsation  of  the  funis  is  also  an  indica- 
tion that  it  is  necessary  to  have  recourse  to  extraction. 

As  the  breech  and  body  of  the  child  are  passing  the  vulva  the 
physician  should,  with  his  right  hand,  support  the  body,  and  carry 
it  forward  between  the  mother's  thighs  towards  her  abdomen,  thus 
aiding  the  lateral  flexion  of  its  body  (see  p.  245).  At  the  same 
time  he  should  assist  the  expulsion  by  pressing  with  his  left  hand 
upon  the  fundus  uteri.  Such  external  pressure  is  of  special  value, 
because,  while  aiding  the  expulsive  force,  it  also  promotes  the 
flexion  of  the  head,  and  tends  to  keep  the  arms  in  their  natural 
position  across  the  chest.     In  most  cases  it  will  prevent  the  neees- 
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sity  for  having  recourse  to  artificial  extraction.  After  the  arms 
have  appeared,  and  when  the  head  is  reaching-  the  vulva,  it  is  better 
to  hand  over  to  the  nurse,  or  other  assistant,  the  duty  of  pressing 
upon  the  fundus,  and  spread  out  the  left  hand  behind  the  perineum, 
in  front  of  the  sacro-sciatic  ligaments,  in  the  same  position  as  that 
described  at  p.  212  for  the  case  of  the  fore-coming  head.  By 
pressure  in  this  situation,  the  finger  and  thumb  keep  the  head  for- 
ward under  the  pubic  arcb,  and  so  tend  to  avert  rupture  of  the 


Fig.  109.— Mode  of  extraction  of  the  head  formerly  recommended 
(After  Tyler  Smith.) 


perineum,  while  at  the  same  time,  by  pressure  upon,  the  forehead  at 
the  final  stage  of  expulsion,  they  may  assist  the  exit  of  the  head, 
both  objects  may  also  be  attained  by  passing  two  fingers  into  the 
rectum  through  the  dilated  anus  (see  p.  212)  ;  and,  if  the  head  is 
delayed  just  at  the  final  stage  of  passage,  this  method  may  have  the 
advantage. 

Extraction  of  thehead.- -When  the  after-coming  head  is  expelled 
out  of  the  strong  contractile  body  of  the  uterus  into  the  dilated 
cervix  and  vagina  (see  Fig.  110,  p.  252),  the  natural  forces  act  upon 
it  at  a  very  great  disadvantage.  For  the  only  expelling  forces  are 
now  the  weak  contractile  powers  of  the  cervix  and  vagina,  and 
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the  action  of  the  auxiliary  muscles.  Hence  at  this  stage  sufficient 
delay  to  cause  the  death  of  the  child  is  apt  to  be  produced,  if 
the  case  is  left  to  nature.  As  soon,  therefore,  as  the  arms  have 
escaped,  the  head  should  be  extracted  if  it  does  not  immediately 
follow. 

At  this  stage  the  resistance  is  due  only  to  the  soft  parts  of  the 
vaginal  and  vulval  outlet,  and  is  usually  not  considerable.  There 


Fig.  110. — Manual  extraction  of  head  through  the  outlet  of  soft  parts. 


is,  however,  one  mechanical  difficulty  in  artificial  extraction.  The 
force  of  traction,  acting  through  the  spinal  column,  is  applied  to  the 
head  at  a  point  nearer  to  its  posterior  than  to  its  anterior  extremity. 
Hence  if  traction  is  made  in  the  axis  of  that  plane  of  the  genital 
canal  in  which  the  centre  of  the  head  lies  (see  Fig.  16,  p.  18),  the 
occiput  is  drawn  down  more  than  the  forehead,  the  head  becomes 
extended,  a  larger  diameter  of  it  is  thrown  across  the  genital  canal, 
and  in  consequence  the  resistance  is  greatly  increased,  and  the  peri- 
neum is  endangered. 
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Hence  the  object  to  be  attained  is  to  make  traction  in  such  a  way 
as  to  avoid  causing  extension,  and  secure  the  descent  'of  the  chin. 
In  order  to  effect  this  it  was  formerly  recommended  to  place  the  right 
hand  behind  the  child's  back  in  the  position  shown  in  Figure  109 
p.  251,  pushing  up  the  occiput,  and  either  to  place  two  fingers 
of  the  left  hand  on  the  child's  malar  bones  or  to  hook  a  finger  into 
its  mouth.  The  position  altogether  does  not  give  a  firm  enough 
grasp  for  any  vigorous  traction,  especially  if  the  right  hand  is  to  be 
employed  in  pushing  the  occiput  up.  The  fingers  on  the  malar 
bones  give  a  very  slight  hold,  since  they  keep  their  place  only  by 
friction.  A  finger  in  the  mouth  is  indeed  more  effective.  But  the 
introduction  of  the  finger  increases  the  stretching  of  the  perineum, 
and  traction  on  the  lower  malleolus  sufficient  to  secure  flexion  is 
apt  so  far  to  strain  the  lower  jaw  that  it  may  impair  the  infant's 
power  of  sucking  with  comfort.  It  is  better,  therefore,  not  to 
employ  it  when  other  means  are  available. 

A  far  more  effective  method  of  securing  the  descent  of  the  chin 
is  to  incline  the  direction  of  traction  fonvards  in  reference  to  the 
axis  of  that  plane  of  the  genital  canal  in  which  the  centre  of  the  head 
is  lying.  The  mode  of  doing  this  is  shown  in  Figure  1 10,  p.  252. 
The  proceeding  is  as  follows.  Wrap  the  legs  and  feet  of  the  child  in 
a  napkin,  and  seize  them  with  the  right  hand.  Hook  the  left  hand 
over  the  back  of  the  neck,  as  shown  in  the  figure.  Then  carry  the 
legs  forward  in  a  direction  almost,  but  not  quite,  at  right  angles  to 
the  pubes,  as  indicated  in  the  figure.  Make  traction  in  this  direc- 
tion with  the  right  hand.  Aid  the  traction  with  the  left  hand,  but 
use  this  hand  chiefly  to  steady  the  head,  and  prevent  its  escaping 
with  too  sudden  a  jerk. 

The  explanation  of  the  success  of  this  method  is  as  follows.  The 
forward  direction  of  the  traction  causes  a  pressure  of  the  pubes 
against  the  occiput.  This  force,  combined  with  the  component  of 
the  tractile  force  resolved  perpendicularly  to  the  pubes,  and  actin^ 
through  the  condyles,  forms  a  "  couple,"  or  pair  of  equal  and  oppo- 
site forces  not  acting  in  the  same  straight  line,  which  tends  to  cause 
descent  of  the  chin,  and  ascent  of  the  occiput. 

In  a  parous  woman  this  method  will  almost  always  instantly 
release  the  head  when  once  it  has  reached  the  pelvic  floor  The 
only  difficulty  likely  to  occur  is  in  a  primipara,  to  whom  with  a 
toe-coming  head,  rupture  of  the  perineum  would  be  likely  to  occur 
But  it  is  necessary  to  risk  the  perineum  in  order  to  save  the  child's 
We.  If,  therefore,  the  method  above  described  does  not  quickly 
succeed,  the  left  hand  may  be  removed  from  the  neck.  The  riant 
hand  may  make  sufficient  traction,  and  the  left  hand  aid  by  squeezing 
out  the  head,  either  by  pressure  just  in  front  of  the  sacra-sciatic 
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ligaments,  or  through  the  recto-vaginal  septum  upon  the  face  or 
forehead,  two  fingers  being  passed  into  the  anus.  If  this  still  fails, 
the  index  finger  of  the  left  hand  may  be  passed  into  the  vagina,  and 
placed  on  the  edge  of  the  lower  malleolus.  Jaw-traction  may  then 
be  made  in  the  same  way  as  in  extracting  the  head  through  a  con- 
tracted pelvis.  (See  Chapter  XXIX.)  This  is  very  effective  both 
in  causing  flexion,  and  in  adding  to  the  tractile  force  without  in- 
creasing the  tension  upon  the  neck,  but  it  is  very  rarely  required 
to  overcome  resistance  due  only  to  the  soft  parts. 


* 


CHAPTER  XVI. 

MULTIPLE  PREGNANCY. 


By  multiple  pregnancy  is  meant  the  simultaneous  development 
of  more  than  one  embryo.    The  case  of  chief  practical  importance  «| 
is  that  of  twin  pregnancy,  which  occurs,  taking  an  average  for 
different  countries,  about  once  in  eighty  cases.     Triplets  are  found  J 
only  about  once  in  6000  pregnancies.    It  is  extremely  rare  to  ' 
find  a  greater  number  of  embryos,  than  three,  bat  instances  are  on 
record  in  which  there  have  been  as  many  as  five. 

Causation. — The  proportion  of  twin  pregnancies  varies  in 
different  countries,  and  it  may  be  inferred  that  the  variation 
depends  upon  difference  of  race.  On  the  whole,  multiple  pregnancy 
appears  to  be  commonest  among  the  most  fertile  races.  Thus  in 
Ireland  the  proportion  is  about  one  in  60,  in  England  only  about 
one  m  110.  Individual  women  occasionally  show  a  tendency  to 
repeated  twin  pregnancy,  and  there  is  evidence  that  this  tendency 
may  be  hereditary.  Such  constitutional  or  hereditary  tendency 
shows  itself,  as  a  rule,  on  the  mother's  side,  but  there  is  some 
reason  for  believing  that  the  father  may  also  have  an  influence, 
for  an  unusual  number  of  twin  pregnancies  have  sometimes 
occurred  m  the  families  of  brothers,  or  in  those  of  the  same  husband 
by  different  wives.  According  to  the  statistics  collected  by 
Mju^ws^ncan,*  the  tendency  to  production  of  twins  increases  1 
with  successive  pregnancies,  with  the  exception  of  the  first  ) 
pregnancy,  at  which  it  is  grcatot  of  all  ;  and  the  later  in  lit,  ' 
™°men  are  married,  the  more  likely  are  twins  to  be  born  at  the 
nrst  delivery.  It  has  generally  been  considered  that  the  tendency 
E6,1™  I8  aas°cia^  with  unusual  fertility,  but  Matthews 
in mcan,T  from  observations  on  animals,  infers  that  the  birth  of 

M  H-^     £~8tagG  °n  the  way  toward  sterility. 
Multiple  pregnancy  may  arise  in  one  of  three  ways  :— 1    Two  or 
™*  ova  may  become  fertilised  at  the  same  time.     These  may 


•  "On  Fecundity,  Fertility,  and  Sterility." 
+    On  Sterility  in  Woman."    London,  1881. 
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proceed  either  from  the  same  or  different  ovaries,  and,  in  some 
cases,  may  both  escape  from  the  same  Graafian  follicle.  The 
possibility  of  two  ova  being  thus  fertilised  at  the  same  time  is 
proved  by  the  finding,  in  some  cases,  of  two  corpora  lutea  equally 
developed,  and  by  the  occasional  occurrence  of  simultaneous 
pregnancy  on  the  two  sides  of  a  double  uterus,  also  by  that  of 
twin  pregnancy  with  one  foetus  in  the  uterus  and  one  extra-uterine. 


i'ig.  111.— Twins  in  utero,  both  presentiug'  by  vortex. 


It  is  probable  that  both  ova  may  be  fertilised  at  the  same  coitus, 
but  this  is  not  always  the  case.  This  is  proved  by  the  fact  that 
sometimes  children  of  different  colours  havlTTieen  born,  one  white 
and  one  niulatto,  or  one  mulatto  and  one  negro.  In  the  case  of 
animals",  it  is  known  that  different  foetuses  in  the  same  litter  may 
have  different  fathers.    This  occurrence  is  called  sujspjeci^gtion. 

When  the  twins  arise  from  two  different  ova,  each  will  be 
enclosed  in  its  own  amnion  and  chorion,  and,  in  the  first  instance, 
its  own  decidua  reflexa.    When  the  growing  ova  come  into  contact . 
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aud  a  partition  between  them  is  formed  by  the  union  of  their  walls 
the  decidua  reiiexa  may  soon  become  thinned  and  lost  in  the 
partition.  Only  four  layers,  instead  of  six,  are  then  traceable  in 
the  partition,  two  of  chorion  and  two  of  amnion.  The  placenta 
may  be  entirely  separate,  or  they  may  be  joined  at  their  borders,  or 
united  by  a  membranous  portion,  but  there  is  no  vascular  communi- 
cation between  them.  From  the  fact  that  two  distinct  bags  of 
membranes  are  most  frequently  found  (in  about  85  per  cent,  of  all  ^  L 
cases),  it  appears  that  this  variety  of  twin  pregnancy  is  the 
commonest. 

2.  An  ovum  may  have  a  double  yolk,  and  an  embryo  be 
developed  from  each.  In  this  case  the  placenta  and  chorion  are 
common  to  the  two,  but  the  amniotic  sacs  are  separate.  The 
septum  between  them  may,  however,  break  down  or  be  absorbed 
and  the  embryo  may  thus  come  to  be  contained  in  a  single  bao-  of 
membranes.  In  this  variety,  there  is  frequently  more  or  or  less  vas-  ,  ,  * , 
cular  communication  in  the  placenta  between  the  two  embryos     A  /  0 

angle  chorionic  cavity  occurs  in  about  12  per  cent,  of  twin 
pregnancies. 

3  A  single  area  germinativa  may  be  so  divided  as  to  give  rise 
to  two  embryos.  If  the  division  is  incomplete  some  form  of 
'louble  monster  is  the  result.  In  the  latter  case  only  a  single 
amniotocavity  is  developed  from  the  first,  and  it  is  probabrfat 
tins  may  be  so  also  when  the  embryos  are  completely  separated 
In  this  variety  also  there  is  a  single  placenta,  and  generally 
vascular  communication  between  the  embryos.    In  some  cases  the 

f  of  v  n,T.itS  PlaCenUl  inSerti°n'  but  contaills  a  double 

■set  ot  vessels,  and  bifurcates  on  approaching  the  foetuses 

nW  n?nety  °f  twiQ  Pregnancv  is  much  the  rarest.  In  onlV 
about  0-8  per  cent,  of  all  cases  the  twins  are  found  in  a  singk 

"e  °WeCH  ^f'.^  «ven  from  this  proportion  tho 
cases  have  to  be  deducted  in  which  a  partition,  originally  existing 

StfiXatS life' a  much  closer  resembw  t0 
^KS       ^^JZZ developed 

a  free  "u^™'^6  f  ?tois  of  one>  of  reaching 

allautoi  Pao:  £  L  Tfhl       cWl\mav  blend  -ith  thS 

with  a„  arterM  v     ,  '  .°M?  *  Smgle  Placenta  is  f°™ed, 

When  tl,     .;,uVi r      C0mmUniCati0n  bGtWeel1  the  embryos 

Placenta   s  free  ll °f  arteries  ™ 

tree,  and  one  fetus  is  stronger  than  the  other,  the 
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weaker  foetus  is  apt  to  be  converted  into  what  is  called  an  acardiac 
monster  in  the  following  way.  Blood  from  the  arteries  of  the 
foetus  having  the  stronger  heart  reaches  the  arteries  of  the  weaker 
foetus,  and  by  virtue  of  its  greater  tension,  causes  the  blood  to  now 
back  to  the  heart,  thus  reversing  the  direction  of  the  current.  The 
heart  of  the  weaker  foetus,  being  no  longer  of  use,  becomes  atrophied. 
From  its  imperfect  blood  supply,  this  foetus  is  very  imperfectly 


Fig.  112.— Acardiac,  acephalic  foetus.   (After  Lusk.) 


developed,  and  generally  only  the  lower  parts  of  the  body  arc- 
developed  at  all,  since  the  blood,  arriving  at  the  iliac  arteries,  haa 
readiest  access  to  these.  The  trunk  and  upper  parts  are  represented 
by  a  mere  mass  of  flesh  (see  Fig.  112).  In  rare  cases  there  is  a 
partial  development  of  the  head  and  upper  limbs.  An  acardiac 
foetus  is  thus  generally  also  acephalic.  It  must  be  distinguished  from 
the  anencephalic  foetus,  in  which  the  base  of  the  skull  is  developed, 
and  which  has  nothing  to  do  with  twin  pregnancy. 

Sex  of  the  children.— Double  monsters  are  invariably  of  the 
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same  sex.  It  is  probable  that  the  same  law  may  hold  true  of  all 
twins  developed  from  a  single  ovum,  but  this  is  not  certain.  A 
case  has  occurred  in  the  Guy's  Hospital  Lying-in  Charity  of  twins 
of  the  opposite  sex  contained  in  the  same  bag  of  membranes  It 
has  even  been  contended  by  Dr.  Brunton*  that  this  is  the  general 
rule.  The  statistics  of  the  Guy's  Hospital  Lying-in  Charity  give 
38  per  cent,  as  the  proportion  of  cases  in  which  both  children  were 
males  ;  34  per  cent,  in  which  there  was  one  of  each  sex  ;  28  per 
cent,  in  which  both  were  females.  According  to  German' statistics 
collected  by  Veit,  however,  it  is  most  frequent  to  find  one  child  of 
each  sex. 

Course  of  pregnancy  in  multiple  gestation.— Twins,  and 
stall  more  triplets,  are,  as  a  rule,  smaller  and  weaker  than  ordinary 
cluldren,  and  the  mortality  among  them  is  greater.    In  the  case  of 
triplets,  it  is  rare  for  all  three   to  survive.    The  uterus  and 
abdomen,  however,  become  more  distended  than  in  ordinary  preg- 
nancy, and  this  condition  is  apt  to  lead  to  premature  labour  This 
is  often  an  additional  reason  for  the  small  size  of  twins  at  birth 
Besides  the  ordinary  risks  during  pregnancy,  a  twin  or  triplet  has 
to  incur  the  struggle  for  existence  with  the  other  foetus  or  foetuses 
and  if  one  is  less  favourably  placed  for  obtaining  nutriment,  it  is 
either  smaller  and  weaker,  or  may  perish  altogether.     Thus  it  is 
not  uncommon  for  one  twin  to  be  much  larger  than  the  other  at 

It,  nfT.tWin  di6S  dlU?ing  l^S^ncy  it  is  frequently 
.etamed  until  full  term,  and  then  expelled  with  the  other.  Beinc, 
excluded  from  the  air,  it  does  not  become  putrid,  but  shrinks  u? 

bele^T  mrmifiecL  ,  T°  Smh  a  bHgMed  ^  when  flattened 
nanTnf  CT  ^  °f  mfml™  a»d  the  uterine  wall,  the 

name  of  £^JBZW<¥m  has  been  given.    More  rarely,  the  dead 
m  penshing  at  an  early  stage,  degenerates  into  a  mole.  In 
"the   cases  the  dead  foetus  acts  as  a  foreign  body  and  sets  un 
u tome  actl0       Then  eitnep  the  dead  oyum  «         *  ^  T*^* 

s^^ittr^-4  placenta  are  ^ 

nnu^X^ofT^  Tf °f  tWin  lm^y  ™J  he  excited  by 
itit;1 ld7Vf^.  but  no  certain  infereii 
uossimp  t-   r  I  the  fcetu8es  he  side  by  side,  it  may  be 

be  felt,  ttll  t  }  t0  dlscovering  Aether  two  heads  can 
'li.stin,uish  tl  f  t \  v  °nly  Ce'tam  diilgn08is  before  lahour  is  to 

h^teninJ  with^  1         ^  l08t  m  the  ^rvening  space.  By 
»0  with  a  bmaural  stethoscope,  fitted  with  separate  tube  for 

'  Observations  on  Cases  of  Twins.    Obst.  Trans.  Vol.  XI. 
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each  ear-piece,  it  may  be  possible  positively  to  determine  that  the 
two  hearts  are  asynchronous. 

As  a  rule,  twin  pregnancy  is  only  discovered  after_Jhe_birth  of 
the  first  child.  The  uterus  is  then  found  still  large,  and  a  second 
bag  of  membranes  or  part  of  foetus  presenting.  During  labour 
twin  pregnancy  may  be  suspected  if  the  uterus  is  very  large  after 
rupture  of  the  membranes,  the  presenting  part  small,  and  labour 
tedious  from  inertia  of  the  uterus. 

Presentation. — The  following  is  the  frequency  of  the  various 
presentations,  according  to  the  statistics  of  the  Guy's  Hospital 
Lying-in  Charity.    Vertex  in  both,  53  '6  per  cent. ;  vertex  and  pelvis, 


Fig_  us —Adaptation  of  twins  in  utero  with  one  vertex  and  one  pelvic  presentation. 

34-1  per  cent.  ;  both  pelvic  presentations,  10  per  cent.  ;  one  trans- 
verse, 2-3  per  cent.  Spiegelberg's  statistics  show  a  greater  frequency 
of  transverse  presentation,  namely,  10 "6  per  cent.  In  Figure  111, 
p  256,  is  shown  the  adaptation  of  twins  in  utero,  both  presenting 
by  the 'vertex  ;  in  Figure  113,  the  adaptation  with  one  vertex  and 
one  pelvic  presentation.  _ 

Labour  in  twin  pregnancy.— Labour  as  generally  Jjee 
from  obstruction,  on  account  of  the  small  size  of  the  children,  but 
oTapt  to  be  tedious  from  inertia  of  the  over-distended  uterus. 
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For  the  same  reason,  there  is  more  liability  than  usual  to  post-i. 
partum  hemorrhage.     Labour  is  premature  in  about  25  per  cent, 
of  the  cases.    The  birth  of  the  second  child  is  generally  rapid,  the  ~  [ 

passages  being  already  dilated.  In  the  absence  of  any  interference, 
pains  generally  come  on  again  within  an  hour  or  two  after  the 
birth  of  the  first  child.  In  rare  cases  the  second  labour  does  not 
come  on  till  a  day  or  two  after  the  first.  Instances  are  recorded 
in  which  weeks  have  intervened,  but  these  may  have  been  cases  of 
double  uterus,  a  condition  which  is  easily  overlooked  when  the 
body  only  is  double,  and  the  cervix  single.  Such  an  occurrence 
may  give  rise  to  an  erroneous  supposition  of  superfcetation. 

The  placenta,  or  placenta,  is  generally  expelled  after  the  birth  of 
the  second  child,  but  sometimes  the  first  placenta,  if  quite  separate, 
is  expelled  before  the  second  child.  It  is  only  in  such  a  case 
as  this  that  the  second  child  is  likely  to  be  retained  for  days  or 
weeks. 

Management  of  Labour.— After  the  birth  of  the  first  child, 
the  physician  must  take  care  to  tie  the  funis  on  the  maternal  as  well 
as  on  the  foetal  side,  in  case  there  should  be  vascular  communica- 
tion in  the  placentae  After  the  first  birth  the  woman  should  be 
allowed  to  rest  for  a  time.  IX,  however,  pains  are  not  renewed 
within  from  half  an  hour  to  an  hour,  the  second  bag  of  membranes 
if  intact,  should  be  ruptured.  If  the  uterus  is  inert  it  should  be 
stimulated  by  external  pressure,  which  may  generally  be  sufficiently 
exerted  by  a  binder.  In  some  cases,  on  this  account,  delivery  by 
forceps  is  called  for.  Special  care  must  be  taken,  by  keeping  up 
pressure  on  the  uterus,  to  guard  against  the  risk  of  postpartum 
hemorrhage,  and  it  is  well  to  give  a  dose  of  ergot  after  delivery  of 
ttie  placenta— say  one  drachm  of  the  liquid  extract. 

™AY«bTrmal  Presentation  must  be  treated  in  the  usual  way 
the  difficulties  which  may  arise  from  both  children  descending  into 
the  pelvis  together,  and  becoming  interlocked,  will  be  considered  in 
v-'Qn.pter  A.A. V III. 

Superfcetation.-It  has  already  been  mentioned  that  bysuper- 
lecundation  is  meant  the  fertilisation  at  a  second  coitus  of  another 

is  ZZ  Tnf  ^  6  -Same  Peri°d  °f  °™ktion-  By  superfcetation 
is  mum  the  fertilisation  of  a  second  ovum  belonging  to  another 
penod  of  ovulation .after  the  first  ovum  has  been  developing  for  a 

hZ use  S  ThlS  °CrrenCe  °f  C°UrSe'  as  a  ^"Possible, 
" on en  p  Z  VT  dUrIng  Pre"nt^>  and  "liwmt  authorities 
menst  °  !  f 6d  that  thls  ^possibility  is  absolute.    Since  however 

£SSSfaTtiTBB  CT'  C°ntinUCS  dUTin8  Wnaaoy,  especially 
d  nv  „,    h t  °T  f°Ur  month9>  there  is  ™  valid  ground  for 

denying  that  ovulation  may  sometimes  take  place  also.     In  extra- 
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months'  foetus  in  the  uterus.  In  this  case  the  intra-uterine  foetus 
would  be  the  better  situated  for  getting  nutriment,  and  its  inferior 


Fig.  115. — Uterine  cavity  divided  by  a  septum,  the  os  uteri  and  vagina  being  single. 

development  could  not  be  due  to  failure  in  this  respect.  If  ovula- 
tion occurs  up  to  the  time  when  at  about  the  fourth  month  the 
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decidua  vera  and  reflexa  come  into  contact  and  the  decidual  cavity- 
is  obliterated,  there  is  no  d  priori  impossibility  in  a  second  ovum 
becoming  implanted  upon  the  developing  mucous  membrane. 

In  the  case  of  a  double  uterus  (see  Fig.  114),  or  one  in 
which  the  fundus  is  divided  by  a  septum  (see  Fig.  115), 
there  would  be  no  obstacle  to  the  production  of  superfcetation  if 
ovulation  ever  occurred  during  pregnancy.  When  pregnancy  exists 
in  one  side  of  such  a  uterus,  a  decidua  is  generally  developed  on  the 
other  side  also.  Unless  this  change  in  the  mucous  membrane  pre- 
vented the  implantation  of  the  ovum,  superfcetation  need  not  be 
limitefl  to  the  first  three  months  of  pregnancy,  but  might  occur 
much  later.  In  some  cases  of  apparent  superfcetation  the  existence 
of  a  double  uterus  has  actually  been  verified.  It  may  have  existed 
in  others  also  without  being  detected,  for,  if  the  septum  is  limited 
to  the  body  of  the  uterus,  and  the  os  is  single,  it  is  not  always 
possible  to  discover  the  condition  during  life. 

Most  of  the  cases,  however,  which  have  been  adduced  as  evidence 
of  superfoetation,  are  explicable  in  other  ways.  If  twins  are  born 
together,  of  apparently  very  unequal  development,  this  may  be  due 
simply  to  one  twin  having  failed  to  obtain  an  equal  share  of  nutri- 
ment, as  already  described  (see  p.  259).  If  the  less-developed 
embryo  is  not  alive,  it  is  almost  certain  that  it  is  simply  a  case  of 
blighted  ovum  retained  without  decomposition.  The  cases  which 
are  chiefly  relied  upon  for  proving  superfcetation  are  those  in  which 
two  children,  both  of  which  survived,  have  been  born  with  an 
interval  of  some  weeks  or  months  between  them.*  Even  of  these, 
however,  most  may  be  explained  by  supposing  that  the  more 
developed  foetus  of  twins  was  born  prematurely,  and  that  the  other 
was  retained  either  in  a  single  or  double  uterus  until  it  became 
fully  developed.  The  strongest  evidence  in  favour  of  superfcetation 
is  derived  from  one  or  two  well-established  cases  in  which  viable 
children  have  been  born  at  an  interval  of  about  four  months.] 
These  can  apparently  only  be  explained  by  the  supposition  that 
either  the  first  child  was  premature  within  the  limits  of  viability, 
and  that  the  second  was  due  to  superfcetation  within  the  first  three 
or  four  months  of  pregnancy  ;  or  else  that  (the  first  child  being 
horn  at  full  term)  superfcetation  had  taken  place  at  a  later  period  of 
pregnancy,  an  occurrence  which  would  be  possible  onlv  with  a 
double  uterus. 

A  case  observed  by  Dr.  Tyler  Smith  %  also  affords  considerable 
i  IJaS^is^  Wnd' in  wWch  the  uterus  wa9  <lo"ble-  8ee  11  Paper  by  Dr.  Boss. 

■Jin!  ieSL! jZ^18^inf?  8Uperf,Btati<m'  ™th  ame"<"  by  Dr"  Bonn...-, 
t  Manual  of  Obstetrics,  p.  172, 
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evidence  in  favour  of  superfoctation.  A  woman  miscarried  at  the 
end  of  the  fifth  month,  and  some  hours  afterwards  a  small  clot  was 
discharged,  enclosing  a  perfectly  fresh  and  healthy  ovum  of  about 
one  month.  The  patient  had  menstruated  regularly  during  the 
time  she  had  been  pregnant,  and  was  unwell  three  weeks  before  she 
aborted.  There  were  no  signs  of  a  double  uterus.  This  case  is 
specially  interesting  from  the  coincidence  of  menstruation  during 
pregnancy  with  supposed  superfoetation,  but  it  is  open  to  the 
possible  doubt  that  the  ovum,  though  apparently  fresh,  might  have 
been  retained  after  death  without  decomposition. 

The  conclusion  is  that  in  many  instances  superfoetation  has  been 
assumed  without  sufficient  ground,  but  that,  in  very  rare  cases,  there 
is  as  strong  evidence  of  its  occurrence  as  the  nature  of  the  case 
permits.  Whether  in  any  of  these  there  was  a  normal  uterus  is  not 
absolutely  certain. 


CHAPTER  XVII. 


PHYSIOLOGY  OF  THE   PUERPERAL  STATE. 

By  the  puerperal  state  is  meant  the  condition  of  the  woman 
during  the  time  when  she  is  recovering  from  the  effects  of  labour, 
and  the  pelvic  organs  are  returning,  so  far  as  they  do  return,  to  their 
former  condition     This  extends  over  a  period  of  as  much  as  six  V0UuAfl 
weeks  in  normaj^ases,  and  is  apt  to  be  extended  longer  when  any"  (WflW 
disturbance  occurs.    Though  the  puerperal  state  must  be  regarded  Sufo 
as  m  the  mam,  physiological,  yet  it  borders  very  closely  on  the 
pathological,  and  morbid  processes  very  readily  arise  in  it  The 
tearing  across  of  vessels,  formation  of  thrombi  in  them,  and  rapid 
cell  production  from  the  surface  of  the  uterine  mucous  membrane 
are  different  from  anything  else  which  occurs  under  normal  condi- 
tions,   in  a  ]arge  proportion  of  women,  moreover,  including  all 
pnmiparaB,  there  are  actual  traumatic  lesions  to  be  recovered  from 
consisting  of  more  or  less  bruising  and  laceration  of  the  vaginal 
cell? ts^       lmfr^Uent^  also  of  ^  «*vix  and  adjoining 

rel^ea^erti°n  °fia\0UT  iS  normallyf°iWd  by  a  sense  of  extreme 
relief  and  calm.    If  however,  labour  has  been  severe,  there  may  be 

actual  l"e7°US+f hausti0^    There  may  be  a  slight  rigor,  due  to 

S^^*,8  cessatlon  of  muscular  activi^  C0UPled  ^.the 

lothS      P  f    vbj  PerSP]ration-    Thi*  »  «°on  relieved  by  warm 

to  xi  the  patnt"  ^  «"*  ^  ™d  d°6S  ™* 

rate  bdow^  ^P^^-After  delivery  the  pulse  falls  to  a 
Sol?™  \?    n0ma1'  somet™es  as  low  as  50  oTe^rTlower 

S'Tns  i     1UeTyeVen  88  l0WaS  40  has  been  ™ted-  Frequently 
a  rate  t°Ut  th?  third  ^  but  ^  may  remain  low 

*ign  that  aU  I  •  ""^J^dum  of  pulse  may  be  taken  as  a 
lyV  women V  rV^  Like  the  temperature,  the  pulse  of 
or  SSSidtaS?7  I'"1  ^  Slight  —.-1-ther  emotion 
than  pul  06  "  8bght>  temperature  is  a  more  delicate  indicator 
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Temperature  is  often  raised  a  degree  or  two  during  the  latter  part 
of  labour,  if  at  all  severe  or  protracted,  and  remains  elevated  for  a 
short  time  afterwards.    Soon  it  sinks  to  the  normal  level,  and 
generally  somewhat  below  it.    Throughout  the  puerperal  state,  and 
especially  for  the  first  ten  or  fourteen  days,  the  temperature  very 
easily  becomes  elevated  from  any  slight  cause,  readily  rising  even 
as  high  as  101°  or  102°.     Such  cause  maybe  local  inflammation 
due  to  laceration  of  perineum  or  cervix,  mental  emotion  or  shock, 
irritation  of  breasts  accompanying  the  secretion  of  milk,  or  slight 
septic  absorption  at  some  exposed  surface,  which  does  not  go  on  to 
produce  more  serious  symptoms.    Even  constipation,  or  slight  im- 
prudence in  diet,  appears  to  be  capable  of  causing  a  rise  of  tempera- 
ture.   All  these  causes  act  more  readily  on  highly  neurotic  subjects. 
A  ris^ofjempjratoe  aboutthe  third  day  accompanyingjhejecretion 
of  milk  has  even  been  considered  by  many  authorities  to  be  a 
normal"  occurrence.    It  does  not  appear,  however,  that  any  notable 
rise  of  temperature  should  be  regarded  as  necessary,  or  absolutely 
normal ;  and  the  elevation  about  the  third  day  is  probably  due, 
much  more  often  than  was  formerly  supposed,  to  a  slight  septic  or 
traumatic  disturbance.  The^cjOled^ilJ^^ 
to  be  regarded  as ^  phy^logical^ccurrence.   In  normal  cases,  more 
especialfy  if  the  vagina  be  irrigated  regularly,  if  temperatures  are 
taken  only  twice  a-day,  it  is  exceptional  to  observe  a  rise  of  tem- 
perature of  more  than  about  one  degree.    Thus  of  women  after 
normal  labours  attended  in  Guy's  Hospital  Lying-in  Charity,  on 
whom  observations  on  temperature  were  made,  a  reading  above 
100°  F  at  any  time  was  noted  in  only  1 2  per  cent,  even  before  the 
introduction  of  perchloride  of  mercury  as  an  antiseptic,  and  no 
special  tendency  to  elevation  about  the  third  day  was  observable. 
On  the  other  hand,  in  lying-in  hospitals,  even  when  free  from  any 
apparent  unfavourable  influence,  a  considerable  rise  of  temperature 
was  more  common  previous  to  the  recent  perfection  of  antisepsis,  by 
which  pyrexia  after  delivery  has  been,  to  a  great  extent,  banished  T 
Hence  a  rise  of  temperature  of  more  than  two  degrees_shoul( 
always  arous¥some  anxiety,  and  be  an  indication  for  very  care  ul 
watching  of  the  patient.     But  in  the  absence  of  corresponding 
Nation  of  pulse,  or  other  unfavourable  signs,  it  often ™. 
transient,  and  does  not  necessarily  mean  danger.    It  is  only  to  be 
attributed  to  the  secretion  of  milk,  when  it  accompanies  some  local 
discomfort,  or  fulness  in  the  breasts,  and  subsides  as  soon  as  the 
flow  of  milk  becomes  free  and  normal. 

•  Guy's  Hosp.  Reports,  Vol.  XV£-      rnturos ifc  obst 
+  "  Observations  on  Puerperal  Temperatures,    ny  mi. 
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Secretions  and  excretions. — The  skin  is  generally  moist, 
so  long  as  the  patient  remains  in  bed,  and  sweating  is  readily 
excited.  The  bowels  are  sluggish.  Secretion  of  urine  is  copious  ; 
the  excretion  of  urea  considerable,  taking  into  account  the  light  diet 
and  rest  in  bed.  A  slight  degree  of  glycosuria  is  common  and  may  \q$/q0. 
be  regarded  as  physiological.*  It  is  noted  especially  when  the  milk 
is  first  secreted.  It  disaj>pears  afterwards  if  the  consumption  •!/  U.  "wJo 
balances  the  secretion  of  milk,  but  appears  again  if  the  breasts 
become  over  full,  or  the  consumption  of  the  milk  is  checked.  It 
appears  therefore  to  be  due  to  resorption  of  milk  sugar  from  the 
secreted  milk,  or  else  to  elimination  of  sugar,  formed  with  a  view  to 
the  lacteal  secretion  but  not  utilised.  The  form  of  sugar  present  is 
said  to  be  lactose,  not  glucose.  This  would  seem  to  prove  the 
origin  of  the  sugar  to  be  resorption  from  the  breasts. 

There  is  commonly  some  difficulty  in  micturition  for  the  first  few 
days,  due  partly  to  the  mere  effect  of  position,  partly  to  the  effect  of 
pressure  upon  the  neck  of  the  bladder  and  the  urethra.  Necessity 
for  the  use  of  the  catheter  is  however  exceptional. 

Involution  of  the  uterus. — Rhythmical  contractions  of  the 
uterus  continue  after  the  expulsion  of  the  placenta,  and  are  more,  or 
less  perceptible  for  some  days  afterwards,  becoming  gradually  less 
marked  as  the  uterus  diminishes  in  size.  In  the  intervals  of  the 
active  contractions,  a  certain  amount  of  muscular  tonicity  normally 
persists.  When  the  contractions  cause  a  painful  sensation  to  the 
woman  they  are  called  "  after-pains."  The  rapid  diminution  in 
the  size  of  the.  uterus  is  closely  associated  with  the  lessened  flow  of 
blood  through  it.  This  lessened  flow  depends  mainly  upon  two 
causes,  first,  the  removal  of  the  stimulus  caused  by  the  presence  of 
the  growing  ovum,  secondly,  the  compression  of  the  vessels  pro- 
duced by  the  retraction  and  closure  of  the  emptied  uterus,  and  the 
maintenance  of  a  tonic  contraction  of  its  walls.  The  process  of 
reduction  in  size  goes  on  most  actively  for  the  first  week  after 
delivery.  After  this  it  continues  with  diminishing  rapidity,  and  is 
not  complete  until  from  six  to  eight  weeks  have  passed.  Imme- 
diately after  delivery  the  uterus  weighs,  on  the  average,  about  33 
ounces,  and  its  cavity  measures  about  7  inches.  At  the  end  of 
a  week  it  weighs  about  16  ounces,  and  its  cavity  measures  about  4f 
inches  in  length.  At  the  end  of  a  fortnight  it  weighs  about  12 
ounces,  and  the  cavity  measures  about  4  inches. 

Immediately  after  delivery,  the  height  of  the  fundus  above  the 
pubes  is,  on  an  average,  about  4  J  inches,  but  varies  much  in  different 
cases.    A  few  hours  after  delivery,  even  up  to  12  hours,  the  fundus 

*  DeSinfty.R&herehessurl'UrinnpenclantlaLactation.   Qvlz.  M<5d.  de  Paris.  1873. 
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generally  appears  to  be  higher  than  before.  This  is  attributed  to 
the  filling  of  the  bladder  and  rectum  which  elevate  the  uterus  out 
of  the  pelvis.  A  diminished  intensity  of  the  tonic  contraction  of 
the  uterine  wall  may  also  contribute  to  the  effect.  By  the  end  of 
24  hours  diminution  begins  to  be  apparent.  At  the  end  of  a  week 
the  fundus  is  still  felt  about  1\  inches  above  the  pubes.  At  the 
end  of  two  weeks  or  soon  after,  it  lies  behind  the  pubes,  and  is  no 
longer  manifest  from  the  abdomen. 

The  mechanism  of  the  process  of  involution  is  that  the  enormously 
developed  muscular  fibres  of  the  pregnant  uterus  (see  p.  100)  are 
absorbed.  It  has  generally  been  stated  that  the  fibres  undergo  fatty 
degeneration,  previous  to  the  absorption.  Modern  observers,  how- 
ever, deny  the  fatty  degeneration.  The  fibi'es  have  under  the 
microscope  a  slightly  granular  appearance,  which  is  probably  due 
rather  to  albuminoid  than  to  fatty  degeneration.  Thus  the  proper 
performance  of  involution  depends  upon  a  due  action  of  the  absorbent 
system,  as  well  as  upon  the  diminution  of  the  blood  supply.  It  is 
apt  to  be  interfered  with  by  any  constitutional  condition  which  im- 
pairs this,  as  well  as  by  any  cause  which  prevents  the  proper  con- 
traction of  the  circulation.  The  place  of  the  large  fibres  is  eventu- 
ally  taken  by  small  muscular  fibres,  resembling  the  original  fibres  of 
the  imimpregnated  uterus.  These  are  believed  to  be  developed  anew 
from  the  nuclei  in  the  uterine  Avail. 

The  arteries  which  have  been  so  greatly  increased  in  size  during 
pregnancy  become  diminished  by  the  contraction  of  their  calibre. 
Their  walls  however  remain  thicker  than  in  the  unimpregnated 
uterus,  and  this  change  is  a  permanent  one.  Thus  in  a  section  of 
the  parous  uterus,  after  involution,  the  arteries,  which  are  apparently 
more  numerous  than  in  'the  muciparous  organ,  project  beyond  the 
surrounding  surface,  present  thick  yellowish-white  walls,  more 
opaque  than  the  tissues  around,  and  their  canals  remain  patent. 

The  obliteration  of  the  large  venous  sinuses  of  the  placental  site 
takes  place  in  the  following  manner.  After  delivery  thrombi  are 
formed  in  them.*  Then  proliferation  of  the  lining  membrane 
takes  place,  so  that  it  forms  a  glassy-looking  transparent  substance, 
thrown  into  folds,  reminding  one  of  the  appearance  presented  by  a 
corpus  luteum.  This  folded  layer,  in  some  cases,  completely  closes 
the  channel.  In  others  the  centre  is  occupied  by  the  remaius  of  the 
thrombus,  which  has  become  organised,  apparently  by  the  growth 
into  connective  tissue  cells  either  of  the  leucocytes  contained  in  it, 
or  of  wandering  nuclei  from  the  tissues.  These  changes  are  most 
fully  developed  at  the  end  of  _four  weeks.    But  even  up  to  the  end 

*  According  to  some  authorities  thrombosis  of  the  sinuses  begins  for  a  month  or  so 
before  delivery,  but  it  is  probable  that  this  is  a  morbid,  not  a  normal  process. 
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of  twelve  months,  the  convoluted  appearance  may  still  be  discernible. 
It  may  therefore  be  of  great  importance  as  medico-legal  evidence  of  \ 
a  previous  pregnancy.* 

Changes  in  the  mucous  membrane— The  portion  of  the 
decidua  vera  superficial  to  the  ampullary  layer  (see  Fig.  33,  p.  54) 
normally  comes  away  as  a  layer  blended  with  the  chorion.  The 
remainder,  infiltrated  with  blood,  remains  attached  for  a  time  to  the 
interior  of  the  uterus.  Gradually  the  superficial  part  of  it,  consist- 
ing mainly  of  the  ampullary  layer  itself,  with  sometimes  portions  of 
the  upper  cellular  layer  still  remaining  attached,  breaks  up,  having 
undergone  fatty  degeneration,  and  is  discharged  in  shreds  with  the 
lochia.  The  muscnlaF  wall  of  the  uterus  is  never  entirely  laid 
bare  ;  for  the  deepest  layer  of  mucous  membrane  remains  attached, 
including  the  dilated  extremities  of  the  glands.  The  interglandular 
part  of  the  mucous  membrane  is  reconstituted  by  proliferation  of  the 
connective  tissue  cells.  The  cylindrical  epithelium  lining  the  new 
glands,  and  that  which  eventually  covers  the  mucous  surface,  is 
derived  from  the  epithelium  which  remained  at  the  deepest  portion 
of  the  old  glands. 

The  placental  site. — The  portion  of  mucous  membrane  left 
over  the  placental  site  is  thinner  than  elsewhere,  so  that  the 
muscular  wall  is  more  nearly  exposed.  The  regeneration  of 
mucous  membrane  takes  place  more  slowly  over  thisTsurface,  and 
the  involution  of  the  uterine  substance  is  also  slower  at  the 
placental  site.  Hence,  about  a  week  or  ten  days  after  delivery,  the 
placental  site  forms  a  prominence  with  uneven  surface,  convex 
toward  the  uterine  cavity.  This,  in  some  cases,  it  might  be  possible 
at  first  sight  to  mistake  for  a  new  growth  in  the  uterine  wall,  or 
portion  of  placenta  remaining  attached. 

The  cervix  uteri  and  vagina. — The  internal  os  takes  part 
in  the  contraction  of  the  uterine  body  on  the  expulsion  of  the 
placenta.  Contraction  is  indeed  specially  marked  at  this  part,  so 
that  the  internal  os  cau  be  felt  from  the  inside  as  a  definite  ring. 
It  remains,  however,  for  a  time  large  enough  to  admit  one  or  two 
fingers.  The  cervix  does  not  take  part  in  the  contraction_j_and 
continues  for  a  considerable  time  thin,  soft,  and  flaccid,  having,  a 
length  of  about  three  inches  or  more.  Its  edges  are  frequently 
irregular  from  laceration,  and  sometimes  the  laceration  extends  as 
deeply  as  the  vaginal  reflexion.  When  the  laceration  is  deep  it  is 
most  frecmently  either  on  the  left  side,  or  bilateral,  the  cleft  on  the 
left  side  being  the  deeper.  The  reason  of  this  appears  to  be  that 
the  occiput  is  most  commonly  directed  toward  the  left  side,  and 

»  "Changes  in  the  Uterus  resulting  from  Gestation,"  by  Dr.  J.  Williams,  Obstet. 
Trans.,  Vol.  XX. 
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escaping  first  from  the  ring  of  the  cervix,  is  most  likely  to  cause 
laceration  of  it.  The  internal  os  may  remain  patent  enough  to 
admit  the  finger  for  a  week  or  more,  but  usually  ceases  to  be  so 
after  ten  clays.  The  cervical  canal  remains  patulous  for  a  longer 
time,  and  its  involution  is  not  complete  till  the  end  of  six  or  seven 
weeks.  Involution  of  the  vagina  occupies, about  the  same  time  as 
that  of  the  uterus.  After  a  first  delivery  its  outlet  remains  per- 
manently wider  than  before,  as  the  clefts  which  have  been  torn  in 
it  do  not  entirely  unite  again,  but  heal  up  by  granulation. 

The  lochia. — A  discharge  takes  place  for  the  first  two  or  three 
weeks  after  delivery,  called  the  lochia,  or  lochial  discharge.  It 
•  arises  from  the  internal  surface  of  the  body  of  the  uterus,  with  the 
addition  of  the  secretion  of  the  cervix  and  vagina.    At  first  the 
discharge  is  almost  pure  blood.     With  it  may  be  passed  large 
clots,  especially  if  the  uterus  is  not  well  contracted,  so  that  blood 
is  poured  out  more  freely,  and  space  and  time  allowed  for  it  to 
coagulate  within  the  uterus.    For  the  first  three  days  blood  still 
predominates,  but  is  mixed  with  serous  exudation,  leucocytes, 
epithelial  cells,  shreds  of  decidua,  and  fatty  and  granular  cells 
derived  from  the  degenerating  decidua.    Clots,  generally  small, 
may  still  be  passed  from  time  to  time.    After  the  third  or  fourth 
day,  the  proportion  of  blood  diminishes,  and  that  of  serous  fluid 
increases.     The  colour  of  the  discharge,  hitherto  dark  red  (lochia 
rubra  or  cruenta),  now  becomes  paler  (lochia  serosa).    The  proportion 
of  blood  corpuscles  progressively  diminishes,  and  that  of  the  other 
constituents,  especially  the  leucocytes,  increases.    About  the  ninth 
day  the  colour  becomes  yellowish-grey,  or  slightly  greenish,  from  a 
small  quantity  of  blood  being  still  present  (lochia,  alba,  green  ivaters). 
The  constituents  at  this  time  are  chiefly  leucocytes,  granular  cells, 
fat,  epithelial  cells,  and  cholesterine  crystals.    From  this  time  the 
discharge  gradually  diminishes  until  it  merges  into  the  character  of 
the  non-puerperal  secretion. 

The  reaction  of  the  lochia  is  alkaline.  The  discharge  has  a  peculiar, 
disagreeable  smell,  from  the  secretion  of  the  glands.  It  very  readily 
becomes  decomposed  upon  the  napkins,  but,  within  the  vagina,  it 
has  not  normally  the  odour  of  decomposition.  If  such  an  odour  is 
observed,  it  indicates  the  probability  of  some  clots  or  placenta  being 
retained,  unless  due  to  septic  infection  conveyed  from  without. 
Bacteria,  however,  are  usually  present,  and  it  has  been  found  that, 
after  the  first  day  or  two,  the  lochial  fluid  has  a  septic  influence,  if 
injected  into  the  tissues  of  animals,  and  that  this  becomes  during 
the  first  M'eek  greater,  the  greater  the  interval  after  delivery.*   It  is 


*  Prof.  Kehrer  in  Arch,  fiir  Gjniik.  B.  si.  H.  2. 
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probable  that  normally,  before  this  deleterious  quality  is  developed, 
any  breaches  of  surface  in  the  genital  canal  become  covered  with 
granulations,  and  so  protected  from  absorbing  readily. 

The  quantity  of  the  lochial  discharge  varies  much  in  different 
women,  like  that  of  the  menstrual  flow,  and  is  apt  to  be  more 
abundant  with  those  who  habitually  menstruate  profusely.  Gene- 
rally the  quantity  is  greater  if  the  woman  does  not  suckle,  the 
stimulus  to  uterine  contraction  being  lost.  After  the  red  colour  has 
ceased,  it  is  apt  to  return  if  the  woman  gets  about  too  early,  or 
exerts  herself  too  much.  The  total  quantity  for  the  first  week, 
according  to  Gassner,  is  on  the  average  38  ounces  for  those  who 
suckle,  66  ounces  for  those  who  do  not. 

After-pains. — The  intermittent  contractions  of  the  uterus, 
which  continue  after  delivery,  serve  to  expel  any  clots  which  may 
be  retained  within  the  uterus,  and  assist  in  diminishing  its  blood 
supply.  They  occur  normally  in  all  cases,  but  are  only  termed 
after-pains  when  they  cause  a  painful  sensation,  either  in  conse- 
quence of  the  vigour  of  the  contractions  or  of  undue  sensitiveness  of 
the  uterus.  Such  after-pains  are  most  marked  for  the  first  day 
after  delivery,  but  they  may  persist,  with  diminishing  severity,  for 
four  or  five  days.  They  are  generally  excited  by  the  presence  of 
some  clots  or  shreds  within  the  uterus,  but  their  intensity  varies 
also  with  the  nervous  sensibility  of  the  patient,  so  that,  in  this 
respect,  they  are  in  some  measure  analogous  to  the  pain  of 
dysmenorrhcea.  They  are  scarcely  noticed  when  a  good  con- 
tinuous uterine  contraction  is  secured  from  the  first,  and  no  clots 
are  formed  within  the  uterus.  Thus,  in  primiparffi  they  are  absent 
as  a  rule,  and  are  most  marked  in  women  who  have  had  many 
children,  or  when  the  uterus  has  been  over-distended,  as  by  twin 
pregnancy.  They  are  more  marked  when  pains  have  been  feeble 
during  delivery  than  when  they  have  been  violent.  After-pains 
are  excited  in  a  reflex  manner,  as  uterine  contraction  always  is,  by 
suckling  the  infant. 

After-pains  are  thus  salutary,  in  a  measure,  in  that  they  cause  the 
expulsion  of  clots.  But  it  is  still  better  to  avoid  them  by  prevent- 
ing the  formation  of  clots.  The  best  prophylactic  is  to  make  sure 
that  the  uterus  is  emptied  of  clots  at  the  completion  of  the  third 
stage  of  labour,  and  that  a  good  contraction  is  maintained 
afterwards. 

After-pains  are  distinguished  by  their  intermittent  character,  and 
by  the  absence  of  tenderness  or  constitutional  disturbance.  The 
fundus  uteri  may  also  be  felt  to  harden  with  the  pain. 

Secretion  of  milk. —  The  evolution  of  the  breasts  during 
pregnancy  has  been  already  described  (see  p.  110).    The  typical 
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appearance  of  a  section  of  the  mammaiy  gland,  as  generally  shown 
in  figures,  in  which  each  acinus  is  regularly  lined  with  a  mosaic  of 
polyhedral  granular  cells,  exists  only  when  the  function  of  lactation 
is  in  full  exercise.  Before  evolution,  and  during  its  earlier  stages, 
the  acinus  is  filled  irregularly  with  cells,  whose  character  varies 
acoording  to  the  stage  of  evolution.  By  the  time  of  delivery  the 
cells  have  become  large,  round,  containing  a  nucleus  and  fat 
particles,  often  vacuolated,  and  regularly  arranged  round  the  wall 
of  the  acinus,*  which  contains  also  some  mucoid  fluid. 

The  small  quantity  of  secretion  for  the  first  two  days  after 
delivery  is  called  colostrum,  and  does  not  differ  materially  from  the 
fluid  which  may  be  squeezed  from  the  breasts  before  delivery.  It 
is  a  clear,  somewhat  slimy,  mucoid  fluid,  containing  yellowish 
opaque  dots  and  streaks.  These  dots  and  streaks  are  made  up  of 
the  colostrum  corpuscles,  large  nucleated  cells,  granular  with  fat 
particles.  These  are  identical  with  the  cells  already  described  as 
lining  the  acini.  The  secreting  cells  at  this  time,  therefore,  are 
discharged  entire.  Some  milk  corpuscles  also  are  already  present. 
Besides  having  the  colostrum  corpuscles,  colostrum  differs  from 
milk  in  containing,  not  casein,  but  albumen  ;  a  precipitate  is 
therefore  formed  on  boiling  it.  Colostrum  has  a  laxative  effect  on 
the  infant.  If  therefore  the  child  is  put  early  to  the  breast,  there 
is  no  need  to  give  it  the  castor  oil  which  many  nurses  are  fond  of 
administering. 

About  the  third  day  the  breasts  become  full,  congested,  sensitive, 
and  often  somewhat  knotty.  The  thin  bluish  milk  now  appears  in 
abundance,  and  takes  the  place  of  the  colostrum.  For  awhile  some 
colostrum  corpuscles  may  still  be  seen  on  microscopic  examination, 
but  the  milk  corpuscles,  minute  round  fat  globules,  now  become  the 
predominant  constituent.  These  are  formed  within  the  secreting 
cells,  which  dissolve  and  set  them  free.  When  lactation  is  fully 
established,  the  secreting  cells  are  no  longer  discharged  entire. 

It  has  already  been  explained  that  the  so-called  "  milk-fever,"  to 
which  the  synonyms  of  "  ephemera"  or  "  weid"  have  been  given, 
is  not  to  be  regarded  as  a  physiological  occurrence,  and  that  a  rise 
of  temperature  about  the  third  day  is  often  due  to  some  transient 
septic  or  traumatic  disturbance.  Febrile  disturbance  may,  however, 
be  produced  about  this  time  by  irritation  and  tension,  or  a  slight 
degree  of  inflammation,  in  the  breasts,  especially  if  suckling  is 
difficult  at  first  on  account  of  an  undeveloped  or  flattened  condition 
of  the  nipples.  When  it  occurs  it  is  to  be  regarded  as  the  consti- 
tutional disturbance  set  up  by  a  local  cause. 

•  "  Physiology  and  Pathology  of  the  Breast,"  by  Dr.  C.  Creighton. 
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Composition  of  the  milk. — The  casein  is  formed  by  the 
gland  epithelium  from  the  albumen  of  the  blood.    The  milk-sugar 
or  lactose,  as  well  as  the  fat  in  the  form  of  milk  globules,  are  also 
formed  in  the  gland.    The  minute  oil  globules  are  believed  to  be 
kept  in  emulsion  by  the  dissolved  casein  forming  a  film  around 
them.    The  average  proportion  of  the  solid  ingredients  in  human         ^  ■  y 
milk  is  as  follows: — Butter,  3  5  per  cent.;  casein,  3  per  cent.;/) 
milk-sugar,  4-6  per  cent.  ;  salts,  0-2  per  cent.  ;  a  trace  of  the  , 
albumen,  present  in  the  colostrum,  still  remains,  about  0*4  per  jf^T^ 
cent.    Hence  a  precipitate  of  slight  flocculi  is  formed  on  boiling  *WMo     "  * 
milk.    The  proportion  of  butter  may,  however,  vary  between  2 "6  \y 
and  7  per  cent.  ;  of  casein,  between  2  and  4  per  cent. ;  of  milk- 
sugar,  between  3  5  and  6  per  cent. 

The  quantity  of  milk,  in  women  who  are  able  to  nurse  well,  -  ^^Jg^ 
increases  up  to  about  six  or  seven  months,  after  which  it  diminishes.  '\ 
This  fslinTnclication  that  it  is  desirable,  at  this  time,  to  begin  to^^  t)(\"liu 
give  the  infant  other  food  in  addition.    As  time  goes  on,  the  | 
relative  proportion  of  casein  becomes  greater,  that  of  butter  and 
milk-sugar  less.    In  feeble  women  the  milk  often  diminishes  or  dis-^ftj£ct^  f 
appears  after  three  or  four  weeks,  either  because  the  supply  to  the  \  i  t    \  I 
system  derived  from  the  involution  of  the  uterus  then  fails,  or 
beeause  the  woman  is  not  strong  enough  to  produce  milk  in 
addition  to  the  expenditure  of  energy  in  being  up  and  about. 

Diagnosis  of  the  puerperal  state. — The  woman  has  the 
general  appearance  of  having  passed  through  some  illness,  especially 
if  delivery  has  been  concealed.  The  abdomen  is  often  slightly  full, 
but  lax,  and  the  skin  wrinkled.  Skin-cracks  (linea3  gravidarum), 
red  or  white,  are  generally  present.  Pigmentation  is  usually  visible 
in  various  parts,  and  especially  in  the  form  of  a  central  dark  line  \ 
from  ensiform  cartilage  to  pubes.  This  becomes  much  more  ( 
marked  during  the  few  days  after  delivery  than  it  is  during  ) 
pregnancy.  The  breasts  are  full,  generally  contain  colostrum  or 
milk,  and  show  the  other  changes  associated  with  pregnancy  and 
lactation.  The  fundus  uteri  can  usually  be  felt  above  the  pubes  up 
to  about  the  tenth,  sometimes,  but  with  greater  difficulty,  up  to  the 
fourteenth  day.  For  a  much  longer  time  its  large  size  can  be 
detected  on  bimanual  examination.  The  vagina  is  lax  and  gaping, 
and  often  shows  lacerations,  especially  at  the  border  of  the 
perineum  ;  the  hymen,  if  any  of  it  remains,  is  torn  completely  to 
its  base.  The  cervix  is  soft  and  patulous  ;  its  edges  often  show 
lacerations  or  bruising.  The  internal  os  is  smaller,  but  may  be 
large  enough  to  admit  the  finger  into  the  uterus.  The  lochia! 
discharge  will  generally  be  present,  its  character  depending  upon 
the  interval  since  delivery.  The  characteristic  softness  of  the 
o.  T 
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tissues  in  the  puerperal  state,  especially  of  the  cervix,  vagina,  and 
perineum,  is  absent  in  pathological  conditions,  or  after  operations 
within  the  pelvis. 

Diagnosis  by  these  signs  will  rarely  be  difficult  within  ten  or 
fourteen  days  after  delivery.  In  case  of  doubt,  toward  the  end,  or 
after  the  end,  of  that  period,  observation  of  the  progressive  diminu- 
tion in  size  of  the  uterus  may  be  of  value.  An  approximate  estimate 
may  be  formed  of  the  date  of  delivery  by  the  height  of  the  fundus 
uteri  above  the  pubes,  by  the  character  of  the  lochia,  of  the  secretion 
in  the  breasts,  whether  colostrum  or  milk,  by  the  condition  of  any 
lacerations,  whether  granulating  or  cicatrised,  and  by  the  degree  of 
relaxation  of  cervix  and  vagina. 

Diagnosis  of  Parity. — To  diagnose,  after  a  considerable  in- 
terval, whether  a  living  woman  has  borne  children,  is  often  difficult. 
The  most  reliable  signs  are  to  be  found  in  the  conditions  of  the 
vaginal  outlet  and  hymen.  From  the  effect  of  coitus,  the  hymen 
only  becomes  notched  at  its  edges,  while  the  whole  circuit  of  its 
vaginal  attachment  may  still  be  traced  as  intact.  After  parturi- 
tion, in  some  cases,  it  is  broken  up  into  sections,  separated  from 
each  other  by  smooth  patches  of  mucous  membrane,  the  result  of 
lacerations  reaching  completely  down  to  the  vaginal  wall.  In 
others,  the  hymen  is  only  represented  by  projecting  tags  of  mucous 
membrane  here  and  there,  the  so-called  carunculse  myrtiformes  ; 
while  in  others  again,  in  which  the  broken-up  fragments  have 
sloughed  away  after  labour,  no  trace  of  it  remains.  This  charac- 
teristic condition  of  the  hymen  in  the  parous  woman  is  produced, 
not  merely  by  its  more  extensive  laceration,  but  by  the  sloughing 
of  some  intermediate  portions  from  the  effect  of  bruising  and 
pressure.  The  only  thing  which  could  possibly  simulate  the 
effect  of  parity  in  a  mUliparotis  woman  is  the  delivery  of  a  large 
tumour,  such  as  a  fibroid,  through  the  vagina.  Deficiency  of  the 
perineum,  indicating  a  former  rupture,  is  a  valuable  sign  when  it  exists. 

The  presence  of  white  lines  on  the  abdomen  (linese  gravidarum), 
indicating  old  skin  cracks,  justify  only  a  suspicion  of  a  previous 
pregnancy,  for  these  may  result  from  distension  by  a  tumour,  or 
even  merely  by  fat. 

Changes  in  the  cervix. — Changes  in  the  cervix  are  significant 
when  observed,  but  their  absence  proves  little  or  nothing, 
since,  when  no  laceration  occurs,  the  cervix  may  return  almost 
completely  to  its  former  condition.  As  a  ride,  in  the  nulli- 
parous  uterus,  the  os  is  oval,  smooth,  and  comparatively  small. 
In  the  parous  uterus  it  is  a  wider  lateral  cleft,  dividing  the  cervix 
more  or  less  into  an  anterior  and  posterior  lip.  If  there  is  a  deep 
lateral  cleft  on  one  or  both  sides,  especially  if  the  anterior  and 
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posterior  lips  are  rolled  apart,  and  so  altered  by  hyperplasia  that 
they  offer  some  resistance  when  an  attempt  is  made  to  draw  them 


Fig.  116.— External  views  of  the  nulliparous  and  parous  uterus. 


together,  the  evidence  is  still  stronger.  These  conditions  of  the 
cervix  may  be  recognised  by  digital  touch  alone,  and  the  conclusion 


Fig.  117..— Sections  of  the  nulliparous  and  parous  uterus. 

may  also  be  confirmed  by  examination  through  the  speculum.  A 
Sim's  speculum  should  be  used,  and  given  to  an  assistant  to  hold. 

t  2 
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To  demonstrate  any  eversion  of  the  cervix,  the  physician  should 
take  a  Sim's  sharp  tenaculum  hoot  in  each  hand,  fix  one  in  each 
lip  of  the  cervix,  crossing  the  shanks,  and  draw  the  two  lips 
together,  thus  rolling  inward  any  intra-cervical  mucous  membrane 
which  has  become  everted. 

Differences  between  nulliparous  and  parous  uterus. — It  may  be  of 
critical  medico-legal  importance,  in  identifying  a  dead  body,  to 
determine  whether  the  woman  has  borne  children  or  not.  To 
determine  this  point,  the  examination  of  the  uterus  is  most  impor- 
tant, and  such  examination  may  be  possible  when  external  parts 
are  defaced  by  decomposition.  As  a  rule  the  parous  uterus  is 
larger  than  the  nulliparous,  and  its  walls  thicker.  No  decisive 
importance  must,  however,  be  attached  to  this  sign,  since  a  nulli- 
parous uterus  may  be  hypertrophied,  and  a  parous  uterus  may 
undergo  super-involution  until  its  walls  become  extremely  thin. 
The  most  ready  distinction  is  to  be  found  in  the  shape  of  the  organ. 
In  the  nulliparous  uterus,  the  top  of  the  fundus  externally,  as  seen 
from  the  front  or  back,  is  almost  level,  scarcely  rising  above  the 
line  of  the  broad  ligaments ;  in  the  parous  uterus,  it  is  markedly 
convex,  rising  considerably  above  that  line  (Fig.  116,  p.  275). 
Again,  if  a  longitudinal  section  is  made  from  side  to  side,  passing 
through  the  cavity,  in  the  nulliparous  uterus,  the  walls  of  the  body 
are  seen  to  be  convex  inward,  leaving  but  a  small  cavity ;  in  the 
parous  uterus  they  are  concave  inward,  leaving  a  much  larger  cavity 
(Fig.  117,  p.  275). 

The  convoluted  margins  of  the  old  sinuses  of  the  placental  site,  if 
observed,  afford  absolute  evidence.  These  are  distinguishable  for 
some  months,  and,  according  to  Dr.  J.  Williams  (see  p.  268),  so 
long  as  twelve  months.  Pigmentation  at  the  placental  site  may 
also  be  observed.  The  thickened  appearance  of  the  arteries  in  the 
uterine  wall  is  a  permanent  condition  (see  p.  268). 

Most  if  not  all  of  these  signs,  with  the  exception  of  the  convo- 
luted walls  of  the  sinuses,  might  possibly  be  simulated  after  the 
growth  of  a  large  fibroid  tumour,  and  its  delivery  through  the 
genital  passages. 


The  New-Born  Infant. 

The  change  of  circulation  which  takes  place  immediately  after 
birth  has  already  been  described  (see  p.  82).  After  birth,  the  left 
ventricle  being  now  distended  by  blood  at  a  higher  pressure,  and 
having  harder  work  to  do,  quickly  becomes  larger  and  tliicker,  in 
proportion  to  the  right,  than  it  was  during  fcetal  life. 
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The  rectum  soon  becomes  active,  and  expels  the  meconium.  In 
two  or  three  clays  the  motions  assume  the  ordinary  faecal  appearance, 
becoming  yellow  instead  of  green.  The  bowels  normally  act  at 
intervals  of  a  few  hours,  the  motions  being  soft,  of  about  the  con- 
sistency of  mustard.  Urine  is  copious,  on  account  of  the  liquid 
nature  of  the  food,  and  of  low  specific  gravity. 

Up  to  the  third  or  fourth  clay,  when  it  obtains  for  the  first  time  «  eb  .-i.^ft 
an  ample  supply  of  milk,  the  child  loses  weight.    It  regains  its    v*  »,  U  <*<*y- 
original  weight  at  the  end  of  about  a  week,  and  from  that  time  in-  '^ji 
creases  progressively.    The  temporary  loss  may  be  as  much  as  seven 
or  eight  ounces. 

The  remnant  of  the  umbilical  cord  dries  up  from  the  extremity 
toward  the  umbilicus,  and  a  line  of  demarcation  is  formed  close  to 
the  edge  of  the  skin,  at  which  it  is  separated  generally  on  the  fourth, 
or  fifth  day,  sometimes  later.  A  granulating  surface  is  left,  which 
cicatrises  in  a  few  days.  The  caput  succedaneivm  generally  disap- 
pears after  a  clay  or  two,  and  in  a  few  clays,  or  within  two  weeks  at 
the  utmost,  the  head  returns  to  the  original  shape,  from  which  it 
had  been  altered  by  the  moulding  produced  in  delivery. 

For  a  week  or  more  the  skin  is  red  and  superficially  congested  ; 
and  there  is  desquamation  of  the  cuticle,  generally  in  fine  flakes. 
Within  the  same  time,  the  mammary  glands,  both  of  boys  and  girls, 
are  apt  to  become  red  and  swollen,  and  may  produce  a  mucoid 
secretion.  This  condition  is  to  be  regarded  as  forming  a  part  of  the 
cutaneous  hypersemia.  The  slight  inflammation  passes  off  in  a  few 
days,  unless  the  glands  are  irritated  by  manipulation. 

When  the  hyperaemic  redness  of  the  skin  is  beginning  to  pass  off, 
toward  the  end  of  the  first  week,  sometimes  as  early  as  the  second 
or  third  day,  the  skin  often  becomes  coloured  yellow  by  jaundice,  or 
apparent  jaundice,  and  the  conjunctivae  partake  of  the  same  tint. 
Generally  the  appearance  of  the  faeces  is  unaltered,  the  urine  is  not 
pigmented,  and  the  infant  does  not  appear  to  suffer  much  in  health. 
The  yellow  colour  usually  subsides  and  disappears  after  about  a 
week.  There  has  been  some  doubt  whether  this  condition  is  true 
jaundice  or  not.  There  is  no  doubt  that  jaundice  occurs  from 
pyemic  affection  of  the  liver,  due  to  the  infection  of  puerperal 
septicaemia.  It  is  probable  also  that  true  jaundice  may  be  set  up 
in  some  way  not  fully  explained,  in  connection  with  the  sudden 
change  at  birth  in  the  circulation  through  the  liver.*  But 
the  slighter  forms  of  apparent  jaundice,  in  which  faeces  and  urine 
are  unaffected,  are  ascribed  with  probability  to  changes  in  the  blood. 

*  The  diminution  of  pressure  in  the  capillaries  of  the  liver  would  at  any  rate 
diminish  the  resistance  to  the  passage  of  secreted  bile  into  the  circulation. 
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It  is  supposed  that  a  surplus  of  red  corpuscles  is  broken  up  in 
the  circulation,  and  that  coloiuing  matter  derived  from  heematoidin 
transudes  into  the  tissues.  In  support  of  this  view,  it  is  reported  by- 
some  observers  that  jaundice  is  commoner  when  the  infant  is  allowed, 
to  receive  more  blood,  by  the  deferring  of  the  ligature  of  the  funis 
(see  p.  214).  The  yellow  tint,  when  manifested  in  this  slighter 
form,  generally  passes  off  without  treatment  within  about  a  week. 


CHAPTER  XVIII. 


MANAGEMENT   OF   THE   PUERPERAL  STATE. 

In  the  management  of  the  puerperal  state,  the  most  essential 
points  are  to  secure  for  the  lying-in  woman  rest,  both  bodily  and 
mental,  for  a  sufficient  period,  and  to  prevent  the  access  of  any 
septic  influence  by  the  most  careful  regard  for  cleanliness  and 
hygiene.  The  susceptible  condition  of  the  nervous  system  which 
exists  during  pregnancy,  continues,  and  is  even  more  marked,  during  .^^j^ 
the  puerperal  state,  'it  is  important,  therefore,  to  see  that  the 
patient  is  not  excited  by  the  visits  of  friends,  or  by  too  many  persons 
in  the  room ;  and  to  protect  her,  as  far  as  possible,  from  any  source 
of  painful  emotion. 

Cleanliness.— All  soiled  linen  and  sheets  should  be  removed 
after  delivery,  and  not  kept  in  the  room.    The  diapers  used  to 
absorb  the  lochial  discharge  should  be  changed  frequently,  before 
they  become  offensive  to  smell.    Antiseptic  wood-wool  diapers,  or 
the  "ladies'  sanitary  towels"  stuffed  with  absorbent  cotton,  are 
preferable  to  the  ordinary  diapers,  since  the  latter  may  not  have 
been  perfectly  purified  in  the  wash.    Linen  and  sheets  must  be 
changed  whenever  they  become  soiled.    A  fire  in  the  room  is  useful, 
for  the  sake  of  ventilation,  when  the  weather  is  not  warm  enough  to 
allow  a  window  to  be  kept  open.    Care  should  be  taken  that  the 
lying-in  room  is  not  exposed  to  foul  air  from  a  water-closet,  or  to 
access  of  sewer  gas,  or  other  septic  exhalations.    The  room  should 
be  aired  occasionally,  if  the  window  is  not  open,  care  being  taken 
to  protect  the  patient  from  draught.    For  this  purpose  the  window 
may  be  opened  for  a  minute  or  two,  once  or  twice  a  day,  even  in 
winter,  the  patient's  head  being  covered  meanwhile  with  a  shawl. 
It  is  better  not  to  darken  the  room,  except  when  the  patient  finds 
the  light  trying,  for  light  is  healthful  both  to  mother  and  infant. 
The  external  genitals  should  be  washed  several  times  a  day  with  a 
weak  solution  (from  1  in  50  to  1  in  80)  of  carbolic  acid.    For  this 
purpose,  since  sponges  readily  retain  septic  material,  it  is  better  to 
use  wad8  of  absorbent  cotton,  which  are  afterwards  destroyed. 

Authorities  are  not  agreed  whether  it  is  desirable  to  irrigate  the 
vagina  as  a  routine  practice  in  all  cases,  although  all  allow  that  this 
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should  be  clone  if  the  lochia  become  offensive.  The  author's  own 
experience  is,  that  a  course  perfectly  free  from  febrile  disturbance 
throughout  the  puerperal  state  is  more  common  when  regular  irriga- 
tion is  employed,  and  he  believes  that  this  precaution  tends  to  pre- 
vent evanescent  elevations  of  temperature,  as  well  as  more  serious 
septic  disturbances.  If  used  at  all,  the  irrigation  should  be  used 
regularly,  at  least  twice  a  day.  Otherwise  the  vaginal  tube  may  rub 
off  some  granulations,  and  leave  a  spot  more  prone  to  the  absorption 
of  the  septic  material  allowed  afterwards  to  form.  If  efficient  and 
intelligent  nursing  cannot  be  obtained,  it  is  better  to  use  no  irriga- 
tion, unless  the  discharge  becomes  offensive,  or  the  temperature  rises. 
In  lying-in  hospitals,  perchloride  of  mercury  has  been  found  to  be 


Fig.  118.— Ladies'  bed-bath. 


most  effective  for  the  vaginal  douche,  and  to  be  there  necessary  to 
avert  the  risks  of  septicaemia.  In  private  practice  it  appears  to  be 
unnecessary  to  use  so  poisonous  an  antiseptic  ;  and  moreover  the 
mercury  is  irritating  to  mucous  membranes.  A  warm  solution  of 
carbolic  acid  (absolute  phenol)  1  in  50,  appears  to  be  the  best. 
A  lotion  of  tincture  of  iodine  (5j.  ad  aq.  Oj.)  may  also  be  used. 
Permanganate  of  potash  has  a  less  permanent  effect,  for  it  is  at  once 
decomposed  by  organic  matter ;  while  carbolic  acid,  remaining  in 
small  quantity  in  the  vagina,  impedes  the  development  of  microbes. 
If  the  temperature  rises  seriously,  or  the  discharge  becomes  offensive, 
a  lotion  of  perchloride  of  mercury,  1  in  2000,  may  be  used  for  a 
day  or  two,  and  later  1  in  4000.*  The  syringing  may  be  carried  out 
either  by  Higginson's  syringe,  or  by  an  irrigator,  a  round  bed-pan, 
or,  better  still,  a  "  ladies'  bed-bath"  (Fig.  118)  being  placed  under 
the  patient's  hips.  In  the  latter  case,  the  cushion  of  the  bed-bath 
shotdd  be  a  new  one.    The  irrigator  is  preferable  to  the  syringe,  for 

*  If  the  mercurial  solution  is  used,  care  should  be  taken  that  an  excess  is  not 
allowed  to  remain  in  the  vagina,  otherwise  symptoms  of  poisoning  may  arise  after 
some  days,  especially  if  the  stronger  solution  is  used. 
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it  is  less  likely  to  introduce  air,  if  a  little  fluid  is  allowed  to  flow 
from  the  tube  before  its  introduction  into  the  vagina.  In  general 
the  nurse  may  use  the  irrigator  or  syringe  ;  but,  if  there  is  much 
soreness  at  the  vidva,  the  patient  may  be  able  herself  to  intro- 
duce the  tube  with  less  discomfort.  The  vaginal  tube,  at 
least,  should  always  be  a  new  one  for  each  patient.  In  lying-in 
institutions,  or  where  there  is  any  special  fear  of  infection  being 
spread,  it  is  a  good  plan  for  the  patients  to  adjust  the  tube  of  an 
irrigator  for  themselves,  and  to  have  vaginal  tubes  made  of  glass. 

Diet  and  general  management. — Immediately  after  labour, 
it  ia  a  good  plan  to  give  some  liquid  nourishment,,  such  as  beef-tea, 
or  an  egg  beaten  up  in  milk.  After  the  baby  has  been  washed  and 
dressed,  and  soiled  linen  removed,  the  patient  should  be  allowed  to 
sleep.  If  labour  has  been  unusually  severe,  and  the  patient  is  rest- 
less, an  opiate  may  be  given,  but  it  is  preferable  not  to  give  one  as 
a  general  ride.  If  after-pains  are  unusually  troublesome,  a  mild 
anodyne,*  rather  than  opium  or  morphia,  is  generally  sufficient  to 
meet  the  case.  It  was  formerly  the  custom  to  keep  lying-in  patients 
on  low  diet,  with  the  idea  that  such  a  regimen  was  antiphlogistic. 
It  is  now  agreed  that  the  better  they  are  nourished,  the  more  likely 
they  are  to  resist  disease.  Frequently  women  do  not  care  for  meat, 
or  for  much  solid  food,  for  the  first  two  or  three  days,  and,  in  that 
case,  there  is  no  advantage  in  pressing  the  appetite.  They  should 
then  have  nourishing  food  in  a  digestible  form,  a  fair  allowance  of 
milk  in  some  shape,  as  well  as  soup  or  beef-tea,  tea  or  coffee  with 
toast  or  bread  and  butter,  eggs,  or  mill?  gruel,  according  to  taste. 
There  is,  however,  no  harm  in  giving  fish,  chicken  or  digestible 
meat  even  before  the  third  day,  if  the  patient  likes  it,  and  in  the 
absence  of  any  rise  of  temperature  or  constitutional  disturbance  of 
any  kind.  After  this  time,  in  the  absence  of  febrile  disturbance, 
she  may  take  ordinary  simple  diet  in  reasonable  quantity,  allowance 
being  made  for  the  fact  of  her  being  quiet  in  bed,  and  on  the  other 
hand  for  the  material  required  for  lactation.  In  the  absence  of 
lactation,  less  ample  diet  is  required. 

The  physician  should  visit  the  patient  within  twelve  hours  after 
delivery,  and  daily  for  the  first  week.  He  should  note  pulse  and 
temperature  at  each  visit,  unless  there  is  a  nurse  who  is  able  to 
record  these  night  and  morning.  The  first  signal  of  any  disturbance 
will  often  be  given  by  a  rise  of  temperature.  At  the  first  visit  he 
should  enquire  whether  urine  has  been  passed,  and,  if  the  quantity 
passed  is  very  little,  he  should  make  sure,  by  abdominal  palpation, 
whether  there  is  any  distension  of  bladder.    In  case  of  retention, 

The  following  is  a  useful  formula  :— Potass.  Bromid.  gr.  x.  ;  Tinct.  Hyosoyarai,  3j  . 
Hp.  Camphoree,  3ss.  ;  Mucilag.  Acacia).  3j. ;  Aq.  ad  %j. :  to  be  taken  occasionally. 
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the  catheter  must  he  used  at  least  twice  a  day.    To  prevent  the 
setting  up  cystitis  by  carrying  septic  matter  into  the  Madder,  the 
lochia  should  be  washed  away  from  the  vulva  just  before  the  intro- 
duction of  the  catheter  by  an  antiseptic  solution,  such  as  carbolic 
acid  1  in  50,  and  the  catheter  itself  washed  in  a  solution  of  per- 
chloride  of  mercury  1  in  1000,  and  anointed  with  carbolic  oil  or 
eucalyptic  vaseline.    A  new  male  gum  elastic  catheter  of  full  size 
(No.  10  to  No.  12)  may  conveniently  be  used,  care  being  taken  to 
push  it  only  just  far  enough  into  the  bladder  to  allow  the  urine  to 
flow.    For  the  first  twelve  hours  at  any  rate,  the  urine  must  Jbe 
passed  rn~a  horizontal  position  over  a  bed-pan,  and  this  position  is 
often  a  chief  cause  of  the  difficulty.    After  that  time,  if  _  there  is  no 
excessive  sanguineous  discharge,  the  patient  may,  if  necessary,  be 
allowed  to  kneel  up  to  pass  her  urine,  or  to  sit  up  on  the  bed-bath, 
or  turn  over  on  to  her  face.    For  it  is  always  desirable  to  avoid  the 
use  of  a  catheter  if  possible.    She  should  be  encouraged  to  vary  her 
position  in  bed  from  time  to  time.    If  she  lies  constantly  on  the 
back,  the  lochial  discharge  is  clammed  up  in  the  vagina  by  the  peri- 
neum ;  if  she  is  always  on  one  side,  it  may  be  retained  in  the  uterus, 
the  fundus  bagging  over  to  the  dependent  side.    The  kneeling  up  to 
pass  urine,  after  the  time  has  passed  when  it  would  cause  risk  of 
ka3morrhage,  has  the  advantage  that  it  assists  the  escape  of  the  dis- 
charge.   With  the  same  object,  after  the  first  day  or  two,  if  the 
patient  is  doing  well,  she  may  be  supported 'in  a  sitting  position  to 
take  her  meals.    She  should  also  be  in  the  sitting  posture,  or  have 
the  shoulders  supported  by  pillows,  to  give  the  infant  the  breast. 
These  expedients  are  more  called  for,  when  the  plan  of  vaginal 
irrigation  is  not  employed.    So  long  as  the  patient  is  doing  well,  it 
is  not  desirable  to  make  vaginal  examinations.    If  there  is  occasion 
for  doing  so,  the  hand  should  be  washed  first  in  percMoride  of 
mercury  1  in  1000. 

If  possible,  the  patient  should  keep  her  bed  for  ten  days,  or  for 
a  longer  time,  if  the  discharge  is  still  sanguineous,  and  she  should 
return  to  it,  if  getting  up  brings  on  again  a  red  discharge.  On  first 
leaving  it,  she  should  spend  much  of  her  time  reclining  on  a  sofa, 
and  should  not  return  completely  to  her  ordinary  mode  of  life,  or 
undertake  severe  exertion,  till  the  end  of  six  weeks,  at  which  time 
involution  ought  to  be  fairly  complete.  In  the  case  of  a  prinupara, 
when  there  has  been  much  laceration,  or  bruising  of  soft  parts,  it  is 
often  desirable  for  the  recumbent  position  to  be  maintained,  for  the 
most  part,  for  three  or  even  four  weeks. 

Action  of  the  bowels.— It  is  usual  to  secure  an  action  ot 
the  bowels  on  the  third  day,  and  it  is  not  desirable  to  leave  them 
confined  longer  than  this.    If  the  patient  does  not  dislike  it,  and 
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the  nurse  is  skilful,  a  copious  enema  of  soap  and  water  avoids  the 
necessity  of  an  aperient.  Otherwise  a  mild  laxative  may  be  given. 
The  traditional  castor-oil  is  often  disliked.  If  not,  it  may  be  given 
in  a  dose  of  two  drachms.  Or  its  place  may  be  taken  by  the  com- 
pound liquorice  powder,  or  tamar  indien,  or  the  following  pill : — 
Ext.  Aloes  Socot.,  gr.  f  ;  Ext.  Nucis  Vomicae,  gr.  ss.  ;  Ext.  Hyos- 
cyami,  gr.  iij. ;  Pulv.  Glycyrrhiz.  q.  s. 

Lactation. — Not  only  does  the  infant  thrive  better  when 
suckled  than  when  fed  artificially,  but  it  is  most  important  for  the 
mother  herself  to  suckle  at  least  until  the  completion  of  involution, 
that  she  may  not  lose  the  stimulus  to  the  contraction  and  involution 
of  the  uterus  associated  with  the  performance  of  that  function. 
Even  if  the  milk  is  deficient  in  quantity  or  poor  in  quality,  she 
should  at  least  partially  nurse  her  infant  for  the  first  four  or  six 
weeks,  if  no  longer.  The  only  causes  which  should  prevent  this 
are  entire  absence  of  milk,  or  nipples  which  are  useless  for  suckling 
either  from  flattening,  want  of  development,  or  cracks  which  render 
suckling  too  painful.  Lactation  should  not  be  continued  after 
tr^jnuBrjDeral  jDeriod,  either  if  the  milk  is  poor  in  quality,  so  that 
the  child  does  not  thrive  upon  it,  or  if  the  mother's  health  is  so 
delicate  that  injury  to  her  from  it  is  to  be  feared,  especially  if  she  has 
a  tendency  to  phthisis,  or  belongs  to  a  strongly  phthisical  family. 

The  child  should  be  put  to  the  breast  for  the  first  time  within 
twelve  hours  after  delivery,  when  the  mother  has  had  some  sleep. 
For  the  first  two  days  suckling  should  be  repeated  only  two  or 
three  times  a  clay.  As  soon  as  the  milk  is  freely  secreted,  about 
the  third  day,  the  infant  shoidd  be  accustomed  to  take  the  breast 
at  regular  intervals  of  about  two  hours,  a  little  later  at  three  hours' 
interval,  and  afterwards  four  hours.  During  the  night  it  may  be 
allowed  to  sleep  as  long  as  it  will,  so  that,  if  possible,  the  mother 
may  not  be  disturbed  more  than  once.  No  other  food  is  generally 
necessary  before  the  secretion  of  milk,  but  if  the  infant  appears 
hungry,  a  few  teaspoonfuls  of  milk  and  water,  one  of  the  former  to 
two  of  the  latter,  may  be  given. 

The  child  should  lie  in  a  bassinette,  and  not  in  the  bed  with  its 
mother.  It  should  never  be  allowed  to  go  to  sleep  with  the  nipple 
in  its  mouth.  After  suckling,  the  nipples  should  be  washed  and 
carefully  dried]  This  does  much  to  prevent  their  becoming 
cracked.  The  child's  mouth  shoidd  also  be  washed  out  with  a 
piece  of  linen  rag  dipped  in  water.  By  this  means  the  production 
of  thrush,  by  the  growth  of  a  fungus  in  the  mouth,  is  prevented. 
It  is  a  good  plan  to  wash  the  nipples  also  before  the  suckling  as 
Well  as  after.  Both  breasts  should  be  used  at  each  time  of  nursing, 
that  the  tension  may  be  equally  relieved,  if  both  are  tense  ;  other- 


284         MANAGEMENT  OF  THE  PUERPERAL  STATE. 


wise  they  may  be  used  alternately.  Primiparas  may  require 
instruction  in  the  mode  of  supporting  the  infant  on  the  arm  in  a 
nearly  horizontal  position,  and  adjusting  the  nipple,  so  that  the 
nostrils  are  not  obstructed  by  pressing  against  the  breast,  but  are 
free  for  breathing.  It  may  be  necessary  for  the  mother  to  press 
down  the  areola  by  one  finger  placed  above,  the  other  below  it, 
especially  if  the  breast  is  tense  or  the  nipple  flattened. 

The  breast  may  become  knotty  and  painful,  when  the  milk  is 
first  secreted,  from  the  secretion  not  escaping  freely  through  the 
ducts.  Gentle  friction  in  the  direction  of  the  nipple  is  then  useful, 
and,  if  the  infant  is  not  able  to  suck  strongly,  it  may  be  desirable 
to  draw  a  little  milk  with  a  breast  glass,  fitted  with  elastic  tube  and 
mouth-piece.  If,  however,  suckling  is  not  intended,  and  the  milk 
is  to  be  suppressed,  all  friction  or  drawing  of  the  breasts  should  be 
avoided.  The  breasts  should  be  supported,  if  swollen  and  tender, 
and  gentle  pjgsjmre  made  upon  them.  This  may  be  done  by  cover- 
ing each  breast  with  a  thin  layer  of  cotton  wool,  and  compressing  it 
with  two  large  handkerchiefs,  one  tied  above  the  opposite  shoulder, 
the  other  below  the  opposite  armpit,  or  both  breasts  may  be  sup- 
ported and  gently  compressed  by  a  carefully-adjusted  bandage,  the 
nipples  being  left  free.  At  the  same  time  the  woman  should  drink 
little,  and  the  bowels  should  be  kept  acting  freely  by  a  saline  laxa- 
tive, such  as  sulphate  of  magnesia.  If  necessary,  belladonna  may 
be  used  for  its  local  influence  in  checking  the  secretion  of  milk,  or 
may  be  given  internally.  The  best  method  is  to  smear  the  breasts 
with  glycerine  of  belladonna.*  Iodide  of  potassium,  which  has  a 
specific  action  in  checking  the  gland-activity,  may  also  be  given  in 
twenty-grain  doses,  three  or  four  times  repeated. 

If  the  mother's  milk  is  insufficient  in  quantity,  she  should  suckle 
at  longer  intervals,  and  the  breast  should  be  supplemented  by  cow's 
milk  suitably  diluted,  as  will  shortly  be  described,  and  given  by  the 
bottle.  This  plan  is  much  better  for  the  infant  than  an  entirely 
artificial  diet,  although  with  the  lower  classes,  it  is  often  necessary 
to  combat  a  prejudice  against  "  mixing  the  milks."  If,  on  the  con- 
trary, the  milk  is  excessive,  the  mother  should  drink  less  liquid, 
and  the  bowels  should  be  kept  acting  freely.  It  is  rarely  necessary 
to  draw  off  the  excess  with  a  breast-glass,  as  the  milk  usually  runs 
away  spontaneously. 

The  only  mode  of  maintaining  or  increasing  the  secretion  of  milk 
is  to  give  a  diet  with  plenty  of  liquid,  and  a  reasonable  abundance 
of  nitrogenous  food,  especially  meat,  fish,  and  vegetable  food  con- 
taining abundance  of  nitrogen,  such  as  lentils,  beans,  or  peas.  A 
moderate  quantity  of  stout  or  beer  is  advantageous  if  it  does  not 

*  Ext.  Belladonnre,  gr.  be. ;  Glycerini,  §j. 
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disagree.  The  so-called  galactagogues  (such  as  castor-oil  leaves 
locally  applied)  are  not  to  be  relied  upon.  Pilocarpine  in  small 
doses  is  reputed  to  be  the  most  efficient. 

Management  of  the  new-born  infant. — As  soon  after 
delivery  as  the  nurse's  attention  is  no  longer  required  for  the  mother, 
she  washes  and  dresses  the  child,  which  has  meanwhile  been  covered 
up  in  a  piece  of  flannel.  She  places  it  in  a  warm  bath,  and  washes 
it  all  over  with  soap  and  water.  First  of  all  the  eyes,  and  their 
neighbourhood,  which  have  already  been  wiped  clean  from  mucus, 
should  be  carefully  cleansed  by  means  of  a  piece  of  soft  linen  rag 
dipped  in  clean  water.  If  the  vernix  caseosa  be  unusually  adherent, 
it  may  be  softened  by  smearing  cold  cream  over  it,  but  too  much 
friction  in  removing  it  should  be  avoided.  The  mode  of  treating 
the  funis  traditional  with  nurses  is  to  wrap  it  in  a  piece  of  linen 
in  which  a  hole  has  been  burnt,  through  which  to  pass  the  funis, 
and  to  change  the  piece  of  linen  daily.  It  is  preferable  to  wrap  it 
in  a  piece  of  absorbent  gauze,  several  layers  together,  or  in  ab- 
sorbent cotton.  The  funis  shoidd  not  be  kept  moist,  but  some 
prefer  to  smear  the  gauze  or  linen  round  the  opening  with  carbolic 
oil  (1  in  20),  just  enough  to  prevent  the  funis  sticking  to  it.  The 
funis  is  then  turned  upward  on  the  abdomen,  and  kept  in  place  by  a 
binder,  which  should  noU^e  Joo  tight.  After  the  funis  has  dropped 
off,  a'small  flat  pad  of  dry  linen  should  be  placed  over  the  umbilicus 
until  it  has  completely  cicatrised. 

The  clothing  of  the  infant  should  be  warm,  but  not  tight  enough 
to  compress  thorax  or  abdomen,  or  interfere  with  the  movement  of 
the  limbs.  A  diaper  folded  in  a  triangular  shape  is  used.  The 
anterior  corner  is  brought  up  between  the  thighs  over  the  abdomen, 
and  kept  in  place  by  the  lateral  corners  tied  across  it  ;  no  pins 
should  be  used  about  the  baby.  To  prevent  excoriation  of  the  skin, 
it  is  of  great  importance  to  change  the  diapers  as  soon  as  they  are 
wetted  or  soiled,  and  to  cleanse  and  dry  the  buttocks.  The  child 
will  generally  give  notice  by  crying  when  it  has  passed  any  evacua- 
tions. The  child  should  be  washed  in  a  warm  bath  every  day,  and, 
after  the  first  few  weeks,  morning  and  evening.  The  flexures 
should  be  thoroughly  dried  after  washing,  and  dusted  with  pure 
starch  powder.  For  the  comfort  of  the  mother,  it  is  desirable  to 
accustom  the  infant,  from  the  first,  to  go  to  sleep  laid  quietly  in  its 
cradle,  without  nursing  or  rocking  to  sleep. 

Selection  of  a  wet-nurse. — When  the  mother  is  unable  or 
unwilling  to  nurse,  nourishment  by  a  wet-nurse  is  undoubtedly  more 
favourable  for  the  child  than  bottle-feeding.  With  a  patient  of  the 
upper  classes,  therefore,  this  alternative  should  be  recommended. 

The  wet-nurse  should  have  the  appearence  of  good  health,  and  be 
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free  from  any  sign  or  suspicion  of  syphilis,  scrofula,  or  tuberculosis. 
She  should  also  have  sound,  well-developed  nipples,  well-developed 
breasts,  not  too  fat,  and  the  milk  shoxdd  flow  from  them  easily. 
The  best  age  is  between  20  and  35.  It  is  preferable  that  the  age 
of  her  infant  should  not  be  too  far  removed  from  that  of  the  one  to 
be  nursed,  but  it  should  be  older  rather  than  younger.  The  best 
test  of  the  quality  of  her  milk  is  the  condition  of  her  own  infant. 
This  should  also  be  inspected,  especially  about  the  buttocks,  to 
make  sure  that  there  is  no  eruption  or  other  sign  suggesting  any 
possibility  of  syphilitic  taint.  If  the  milk  is  specially  examined,  it 
should  have  a  specific  gravity  of  about  1030,  give  a  per-centage  of 
cream  as  much  as  3  per  cent,  by  lactometer,  and  under  the  micro- 
scope show  abundant  milk  globules,  no  colostrum  corpuscles.  If 
the  infant,  after  fair  trial,  does  not  thrive  with  one  wet-nurse,  it  may 
be  necessary  to  change  her  for  another. 

The  diet  of  the  wet-nurse  and  amount  of  exercise  taken  should 
be,  as  far  as  possible,  what  she  has  been  accustomed  to.  If  she  is 
put  upon  an  unnecessarily  rich  diet,  and  leads  a  more  inactive  life 
than  before,  the  milk  is  apt  to  fail.  Two  meals  of  meat  in  the 
day,  and  about  a  pint  of  stout  or  beer,  if  she  is  accustomed  to  take 
alcohol,  may  be  given. 

Artificial  feeding. — A  large  part  of  the  mortality  of  hand-ted 
children  in  the  lower  classes  is  due  to  the  fact  that  farinaceous  food 
is  frequently  given  within  the  first  few  months,  at  a  time  when, 
from  the  imperfect  development  of  the  salivary  glands,  the  infant 
has  little  or  no  power  of  digesting  starch.  In  general,  only  milk 
shoidd  be  given  for  the  first  six  months.  Goats'  milk  and  asses 
milk  both  have  the  advantage  over  cows'  milk  in  a  closer  re- 
semblance to  human  milk.  In  general,  however,  cows'  milk  will 
be  the  only  substitute  available.  The  object,  of  course,  is  to  make 
the  substitute  resemble  human  milk  as  closely  as  possible.  The 
following  table  gives  the  average  per-centage  of  constituents  m 

each  :  Human,  Cow. 

Casein   3'0  4-6 

Butter   3-5  4-0 

Milk-sugar    4-6  3  8 

Salts     0'2  °'6 

The  per-centage  of  casein  and  butter  together  is  therefore  6 -5  in 
human  milk,  8-6  in  cows'  milk.  It  follows,  therefore,  that  cows 
milk  may  be  reduced  to  about  the  same  strength  as  human 
bv  adding  water  equal  to  one-third  of  the  milk  and  a  little  sugar. 
But  it  will  still  be  relatively  rather  too  rich  in  casein  and  too  poor 
in  cream     If  water  equal  to  one-half  the  milk  be  added,  the  pro- 
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portion  of  casein  will  be  about  right,  but  the  poorness  in  cream  will 
be  more  marked.  The  chief  difficulty,  however,  is  in  the  digestion 
of  the  casein,  and  arises  from  the  fact  that  the  casein  of  cows'  milk 
coagulates  in  larger,  firmer  curds,  which  are  more  difficult  of 
digestion  than  the  flocculi  of  human  milk.  Practically,  therefore, 
it  is  found  that  for  infants  under  two  months  a  greater  dilution 
than  this  is  required,  and  equal  parts  of  milk  and  water  may  be 
given,  assuming  that  the  milk  has  not  been  previously  watered. 
The  digestion  of  the  casein  is  the  chief  point  to  be  attended  to. 
If  undigested  curds  are  vomited  or  seen  in  the  faaces,  the  milk 
must  be  more  diluted.  For  the  first  two  or  three  weeks  it  may  be 
necessary  to  give  two  parts  of  water  with  one  of  milk.  It  is  a 
common  mistake,  however,  with  nurses  to  dilute  the  milk  too 
much  and  too  long.  After  two  or  three  months  the  proportion  of 
water  may  generally  be  reduced  to  half  the  milk ;  after  four  to 
one-third,  and  from  the  fifth  or  sixth  onward  the  milk  may  be 
given  undiluted. 

The  water  for  dilution  should  be  boiled.  It  is  still  better  to  use 
very  thin  barley  water  or  decoction  of  arrowroot  (5j-  ad  Oj.)  ;  this 
prevents  the  curds  formed  from  being  so  large.  This  plan  may, 
therefore,  be  adopted,  if  undigested  curds  are  seen.  Decoction  of 
isinglass  or  gum  may  be  used  for  the  same  purpose.  The  milk 
itself  should  have  been  heated  to  the  boiling  point  in  towns  where  it 
cannot  be  got  perfectly  fresh.  This  renders  it,  however,  somewhat 
less  digestible.  In  the  country,  therefore,  it  is  better  not  to  do  it, 
unless  the  infant  suffers  from  diarrhoea,  provided  that  the  sanitary 
condition  of  the  dairy  is  above  suspicion. 

The  proper  proportion  of  sugar  to  add  is  about  50  grains  to 
half-a-pint  of  milk.  Milk-sugar  is  of  course  the  best,  but,  in  the 
absence  of  it,  ordinary  white  sugar  may  be  added.  Practically  a 
small  lump  may  be  dissolved  in  each  bottle  of  milk.  The  milk 
should  be  given  warm,  at  a  temperature  of  about  95°  F. 

It  is  often  recommended  that  the  milk  should  be  from  one  cow. 
On  the  other  hand,  it  is  stated  that  the  cow  is  liable  to  periods  of 
heat  even  during  lactation,  and  that  then  the  niilk  is  apt  to  disagree, 
whereas  the  effect  is  not  noticed  when  the  milk  of  a  dairy  is  all 
mixed.  In  towns  it  obviously  requires  much  faith  to  believe  that 
milk  from  one  cow  is  really  obtained. 

Condensed  milk,  diluted  with  water,  has  the  advantage  that  the  1 
casein  does  not  clot  in  such  large  curds  as  that  of  fresh  milk.     It  » 
sometimes  agrees  better  therefore  for  a  time  when  the  infant  does 
not  digest  the  casein.    It  has  the  great  disadvantage,  however,  of 
containing  much  too  large  a  proportion  of  sugar.    Its  prolonged, 
use  seems  ttnadvisable  on  this  account,  and,  thougb  fattening, 
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appears  to  tend  toward  the  production  of  rickets.  Unsweetened 
condensed  milk,  which  may  now  be  obtained,  is  preferable,  but 
will  only  keep  about  a  clay  after  the  opening  of  the  tin.  With  this 
a  little  sugar  should  be  added  at  the  time  of  use.  It  is  still  com- 
moner with  condensed  than  with  fresh  milk  to  make  the  mixture 
too  weak.  Four  parts  of  water  to  one  of  milk  make  it  equal  in 
strength  to  fresh  milk,  not  reckoning  the  added  sugar.  For  the 
infant's  use,  therefore,  not  more  than  about  nine  or  ten  parts  of 
water  should  generally  be  added,  except  for  the  first  three  or  four 
weeks,  when  it  may  be  necessary  to  add  as  much  as  fourteen  or 
fifteen  parts. 

"  Artificial  human  milk"  is  now  made  by  some  of  the  dairy  com- 
panies from  cows'  milk,  by  the  addition  of  cream,  freshly  prepared 
whey,  and  milk  sugar.  This  may  be  used  with  advantage,  where 
it  can  be  obtained. 

If  milk  persistently  disagrees,  a  mixture  may  be  used  of  cream 
water  ^iij.,  milk  sugar  5j.  Afterwards,  at  intervals  of  some 
weeks,  the  mixture  must  be  made  more  concentrated  by  adding 
milk. 

The  only  farinaceous  food  allowable  for  young  infants  is  Liebig's 
food,  in  which  the  starch  is,  to  a  considerable  extent,  already  con- 
verted into  glucose  by  the  action  of  malt.  If  the  infant  will  not 
thrive  on  milk,  and  a  wet-nurse  is  not  available,  Liebig's  food  may 
be  tried.  Even  this,  however,  does  not  answer  so  well  before  the 
third  month  as  it  does  after  that  time,  when  the  salivary  glands  are 
beginning  to  be  active.  Infant  foods  are  prepared  on  Liebig's  prin- 
ciple by  Allen  &  Hanbury,  Loflund,  and  others.  Nestle's  infant 
food  is  a  dry  powder,  in  which  part  of  the  starch  is  also  converted 
into  glucose.    It  may  be  used  after  the  third  month. 

In  bottle-feeding  the  most  scrupulous  cleanliness  is  of  essential 
importance.  The  food  should  be  prepared  fresh  each  time  of 
feeding ;  bottle,  tube,  and  nipple  should  be  most  carefully  cleansed 
and  kept  in  water  when  not  in  use.  If  the  milk  cannot  be  obtained 
frequently  fresh,  to  each  bottle  of  milk  may  be  added  a  grain  or 
two  of  bicarbonate  of  soda,  to  correct  any  acid  reaction  ;  or,  if  the 
infant  has  any  tendency  to  diarrhoea,  a  little  lime-water.  Regu- 
larity of  meals  must  be  observed  as  with  breast-feeding.  The 
infant  should  always  be  nursed  while  it  is  feeding.  The  nurse 
must  never  be  allowed  to  let  the  bottle  remain  in  the  cradle  with 
the  infant  to  soothe  it  to  sleep. 

"When  the  child  is  seven  months  old,  one  of  the  farinaceous  foods 
which  contain  all  the  ingredients  of  wheat,  not  merely  starch,  should 
be  given  in  addition  to  the  milk.  From  this  time  it  is  weU  to  give 
also  some  gravy,  or  beef-tea,  with  a  little  bread. 


CHAPTER  XIX. 


ABNORMAL  PREGNANCY. 

Ectopic  or  Extra-uterine  Fcetation. 

Under  the  head  of  abnormal  pregnancy  may  be  included  all 
cases  of  what  is  commonly  spoken  of  as  extra-uterine  fcetation,  but 
may  receive  the  more  widely  inclusive  term  of  "  ectopic  "  fcetation. 
By  this  is  meant  the  arrest  of  the  ovum  at  some  point  before  it  has 
reached  the  cavity  of  the  uterus.  Closely  allied  with  this  is  the 
development  of  the  ovum  in  one  horn  of  a  double  uterus,  when  that 
horn  is  so  rudimentary  that  pregnancy  cannot  go  on  in  a  normal 
course. 

Varieties. — The  ovum  may  either  escape  altogether  into  the 
peritoneal  cavity,  and  become  implanted  there,  or  it  may  become 
arrested  anywhere  in  its  course  between  the  Graafian  follicle  and  the 
uterine  cavity,  and  may  or  may  not  afterwards  escape  by  rupture 
from  its  original  situation.  Hence  we  have  the  following  varieties 
of  ectopic  fcetation  : — 1.  Ovarian;  2.  Primary  abdominal ;  3.  Tubo- 
ovarian,  or  tubo-abdominal,  when  the  ovum  is  contained  in  a  sac 
formed  between  the  pavilion  of  the  tube  and  the  ovary,  or  a  portion 
of  the  peritoneum  ;  4.  Tubal ;  5.  Tubo-uterine  or  interstitial,  when 
the  ovum  is  arrested  in  that  part  of  the  tube  which  passes  through 
the  uterine  wall ;  6.  Secondary  abdominal,  when  the  ovum  parti- 
ally escapes  by  rupture  of  the  sac  ;  7.  Intraligamentous  or  extra- 
peritoneal, when  the  sac  formed  by  the  tube  ruptures  into  the  broad 
ligament,  and  the  ovum  develops  between  the  layers  of  the  broad 
ligament.  To  these  varieties  of  extra-uterine  fcetation  must  be 
added  ;  8.  Pregnancy  in  an  abnormal  uterus,  generally  the  rudi- 
mentary horn  of  a  uterus  unicornis. 

Causation. — In  some  instances  obstacles  are  discovered  which  f 
may  have  impeded  the  course  of  the  ovum,  such  as  a  small  polypus 
at  the  mouth  of  the  Fallopian  tube,  or  a  fibroid  tumour.  It  is 
probable  that  in  many  cases  the  obstacle  may  consist  in  a  twisting  ! 
of  the  tube  due  to  peritoneal  adhesions,  or  to  a  constriction  or 
atresia  of  the  tube.  Such  conditions,  however,  cannot  usually  be 
c,  _ 
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verified  by  autopsy  as  having  existed  prior  to  impregnation,  on 
account  of  the  great  alterations  produced  by  the  inflammation  set  up 
by  the  presence  of  the  extra-uterine  sac. 

One  morbid  condition  has  often  been  found  in  the  remaining 


parts  of  the  tube  of  both  sides  in  cases  of  tubal  foetation,  namely, 
^cJVtuj  n  ffldosalpingitis,  with  loss  of  the  lining  epithelium  of  the  tubes. 
c'It  is  not  improbable  that  this  condition  renders  the  ovum  more 
likely  to  adhere  to  the  wall  of  the  tube.  Its  implantation  there 
would  then  be  somewhat  analogous  to  its  implantation  in  the  uterus 
when  the  superficial  layer  of  the  endometrium,  or  at  any  rate  the 
epithelium,  has  lately  been  thrown  off  in  menstruation. 

Clinical  observation  tends  to  confirm  the  view  that  the  cause  is 
often  some  organic  obstruction  or  morbid  condition  hindering. normal 
pregnancy.  For  the  subjects  of  ectopic  fcetation  are  rarely  very 
young,  generally  over  thirty  years  old ;  and,  in  many  cases,  they 
have  either  lived  for  years  in  sterile  marriage,  or  a  good  many  years 
have  elapsed  since  the  last  pregnancy.  There  is  another  curious 
mode  of  origin  which  appears  to  occur  in  women  who  have  not 
shown  any  degree  of  sterility  ;  namely,  the  interference  of  one  ovum 
with^nother_on  jtheir  way  to  the  uterus.  According  to  Dr.  Parry's* 
statistics,  twin  pregnancies  are  at  least  four  times  as  common  in 
extra-uterine  as  in  normal  fcetation  :  a  proportion  which  proves  that 
some  causal  relation  must  exist.  Generally  one  ovum  is  developed 
inside  the  uterus,  and  the  other  is  attached  in  the  peritoneal  cavity, 
forming  an  abdominal  fcetation.  It  appears  therefore  that  the  second 
ovum  may  be  obstructed  by  the  first  in  reaching  the  tube,  and  drop 
in  consequence  into  the  peritoneal  cavity.  Later  authorities  how- 
ever have  criticised  these  statistics,  on  the  ground  that  not  only  twin 
pregnancies  are  included,  but  others,  in  which  a  uterine  pregnancy 
has  subsequently  occurred,  with  an  extra-uterine  foetus  still  retained 
in  the  abdomen. 

Pathological  anatomy. — The  pathological  anatomy  and  usual 
course  vary  in  different  varieties. 

Ovarian  fcetation. — The  possibility  of  ovarian  fcetation  has  been 
denied..  It  is  undoubtedly  very  rare,  but  Spiegelberg  considers  that 
thirteen  recorded  cases  satisfy  the  necessary  criteria  for  proof,  includ- 
ing the  presence  of  ovarian  tisssue  in  the  wall  of  the  sac.  It  is 
probable  however  that  some  cases  which  were  regarded  as  ovarian, 
from  the  position  of  the  sac  being  similar  to  that  of  an  ovarian 
tumour,  without  any  peritoneal  adhesions,  were  really  intra-liga- 
mentous,  since  the  latter  variety  has  been  found  to  be  comparatively 
common.  In  the  case  of  ovarian  fcetation  the  Graafian  follicle 
must  have  ruptured  without  escape  of  the  ovum,  so  as  to  allow  the 
*  "Extra-uterine  Pregnancy,"  by  Dr.  Parry. 
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spermatozoa  access  to  the  ovum  in  situ.    The  opening  may  either 

become  closed  as  the  sac  grows,  or  a  part  of  the  ovum  may  escape 

through  it,  the  placenta  remaining  within  the  ovary.    It  is  generally 

stated  that  in  the  majority  of  cases  ovarian  pregnancy  leads  to  '•• 

rupture  and  haemorrhage  before  the  third  or  fourth  month,  but,  that  ^— z^-y^ 

in  some  cases  the  pregnancy  goes  on  to  full  term,  like  abdominal 

pregnancy. 

A bdominal  fcetation. — Of  this  there  are  two  varieties,  one  in  which  bAoA^euA{ 
the  ovum  escapes  from  the  grasp  of  the  tube,  becomes  fertilised,  and  V 
implanted  in  the  peritoneum ;  a  second,  in  which  the  pregnancy  is 
at  first  tubal  or  in  an  abnormal  uterus,  the  sac  ruptures  at  an  early 
stage,  the  embryo,  or  even  the  entire  ovum,  escapes,  but  continues 
to  develop.     Of  late  doubt  has  been  thrown  upon  the  existence  of 
primary  abdominal,  as  well  as  upon  that  of  ovarian  fcetation.  The 
following  is  the  chief  evidence  of  its  existence,  but  it  has  not  yet 
been  confirmed  by  the  discovery  of  this  form  of  foetation  in  an 
early  stage  on  an  abdominal  section : — 1.  A  few  cases,  said  to  have 
been  well  established,  but  not  recent,  in  which  both  ovaries  and 
tubes  were  found  free  from  any  adhesions  and  distinct  from  the  sac 
(Parry) ;  2.  The  case  of  Kooberl^,  in  which  the  uterus  had  been 
removed  by  hysterectomy  on  account  of  fibroid  tumour,  the  ovaries 
being  left,  an  opening  remained  through  the  cervix  by  which  sper- 
matozoa reached  the  peritoneal  cavity,  and  abdominal  pregnancy 
followed ;  and  that  of  Lecluyse,  in  which  a  fistulous  opening  re- 
mained in  the  uterus  after  Caesarian  section,  a  fecundated  ovum 
escaped  through  it,  and  abdominal  foetation  resulted,  the  placenta 
being  found  attached  to  the  small  intestine.    There  is  reason  to 
believe  that  many  at  least  of  the  cases  reckoned  as  primary 
abdominal  fcetations  were  really  cases  of  intra-ligamentous  fcetation, 
in  which  the  peritoneum  was  stripped  either  off  the  back  of  broad 
ligaments  and  uterus,  or  off  the  anterior  abdominal  wall,  or  in 
which  the  sac  had  become  adherent  to  intestines.     In  such  instances, 
there  may  appear,  at  first  sight,  to  be  a  primary  attachment  of  the 
placenta  to  the  peritoneal  surface  of  uterus,  abdominal  wall,  or 
intestine. 

Tubal  fcetation. — Tubal  fcetation  is  the  commonest  of  all  the 
varieties.  The  wall  of  the  tube  forming  the  sac  becomes  hyper- 
trophied  to  some  extent,  but  is  not  able  to  grow  with  the  ovum. 
It  therefore  becomes  thinned,  usually  at  the  part  furthest  from  the 
attachment  to  the  broad  ligament,  and  eventually  bursts,  causing  r 
hemorrhage  which  is  severe  and  very  often  fatal.  The  rupture 
teke3place  usually  at  from  two  to  eight  weeks'  growth,  more  rarely  V"  *  vdVn  < 
mthe- third  month  ;  a  few  cases  are  on  record  in  which  a  tubal 
foetation  has  gone  on  till  the  later  months,  or  even  till  full  term. 
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This  is  only  possible  when  the  muscular  wall  of  the  tube  undergoes 
great  hypertrophy,  as  it  sometimes  does  also  in  cases  of  pyosalpinx 
or  hydrosalpinx,  becoming  a  quarter  of  an  inch  thick  or  more.  The 
growing  sac  then  separates  the  layers  of  the  broad  ligament,  and 
comes  to  have  a  pedicle  somewhat  like  that  of  an  ovarian  tumour 
formed  by  the  stretched-out  base  of  the  broad  ligament.  Its  position 
is  therefore  not  unlike  that  of  an  intra-ligamentous  pregnancy, 
except  that  it  does  not  generally  descend  so  deeply  into  the  pelvis. 

It  is  probable  that  rupture  is  sometimes  precipitated  by  spasmodic 
contraction  of  the  muscular  fibres  in  the  dilated  tube.  The  embryo 
alone,  or  the  whole  ovum,  may  escape  from  the  sac,  or  the  whole 
may  remain  within  it.  In  rare  cases  false  membranes  form  a  new 
sac  around  the  escaped  embryo,  and  pregnancy  goes  on.  If  the 
patient  does  not  die  from  the  effect  of  shock  and  hajniorrhage, 


Kg.  119.— Tubal  Fcetation.   Deeidua  in  Uterus  partly  separated. 

peritonitis  is  set  up  by  the  effused  blood.  The  great  majority  of 
recorded  cases  have  been  fatal  in  the  absence  of  surgical  relief  ;  but 
it  is  probable  that  some  cases  of  severe  retro-uterine  hematocele,  in 
which  patients  recover,  are  due  to  the  rupture  of  a  very  early  tubal 

fetation.  „  .  . 

It  is  common  in  tubal  fcetation  for  an  apoplectic  ovum  (see 
Chapter  XXII  )  to  be  produced  by  effusion  of  blood  among  the 
villi  followed  or  "pTicwled  by  death  of  the  embryo.  The  increased 
tension  so  produced  may  be  the  immediate  cause  of  rupture.  In 
other  cases  the  placenta  appears  to  continue  for  some  time  a  kind  of 
vegetative  growth,  so  that  a  mass  of  considerable  size,  made  up  of 
villi  and  blood  clot,  may  be  found,  without  any  embryo. 

Tubal  abortion,— In  most  cases  the  outer  part  of  the  tube  beyond 
the^^T^  becomes  closed,  but  in  some  instances  it  remains 
open  for  some  weeks.    The  ovum,  or  a  mass  of  clot  formed  by 
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hemorrhage  into  the  ovum,  constituting  a  carneous  mole,  may  then 
be  extruded  by  contractions  of  the  tube  into  the  peritoneal  cavity, 
accompanied  generally  by  a  considerable  quantity  of  blood.  The 
case  may  then  run  the  course  of  a  hematocele,  or  the  haemorrhage 
may  prove  fatal,  unless  an  operation  is  performed.  The  mass  of 
clot  may  contain  only  a  few  traces  of  chorionic  villi.  In  other  cases 
none  are  found,  and  it  is  difficult  to  decide  between  tubal  fcetation 
and  hematosalpinx.  But  if  a  rounded  mass  of  clot  is  formed  in 
one  tube,  the  other  tube  being  undilated,  there  is  a  probahility  in 
favour  of  tubal  fcetation. 


Fig.  120.— Tubal  fcetation,  with  the  corpus  luteum  in  the  ovary  of  the  opposite  side. 
The  decidua  is  partially  detached  from  the  uterine  cavity. 

Some  cases  of  tubal  foctation  give  evidence  of  transperitoneal 
migration  of  the  ovum,  or  of  the  spermatozoa,  from  one  side  to  the 
other.  By  the  former,  those  cases  are  explained  in  which  the  corpus 
luteum  is  found  on  one  side  and  the  ovum  in  the  opposite  Fallopian 
tube  (see  Fig.  123,  p.  295)  ;  by  the  latter,  those  in  which  ovum 
and  corpus  luteum  are  on  the  same  side,  but  the  portion  of  tube 
between  ovum  and  uterus  rudimentary,  or  evidently  long  impervious. 
The  wandering  of  the  spermatozoa  across  the  peritoneal  cavity  by 
their  own  movements  is  not  surprising.  Nor  is  that  of  an  ovum,  if 
it  be  remembered  that  probably  many  ova  fail  to  reach  the  Fallopian 
tube,  and  that  some  of  these  may  happen  to  come  within  reach  of 
the  current  of  serum  produced  by  ciliary  action  toward  the  orifice  of 
the  opposite  tube.  In  very  rare  cases,  it  has  been  thought  to  be 
proved  that  the  ovum  reached  the  uterus  and  ascended  the  tube  of 
the  opposite  side. 

In  tubo-ovarian  fcetation.  the  ovum  is  arrested  at  the  pavilion  of 
the  tube,  which  is  already  adherent,  or  which  becomes  adherent,  to 
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the  ovary,  and  thus  forms  the  foetal  sac.  The  course  appears  to 
resemble  that  of  abdominal  fetation. 

In  tubo-uterine  or  interstitial  fcetation.  where  the  ovum  is  arrested 
in  the  uterine  portion  of  the  tube,  the  sac  as  it  enlarges  most 
frequently  projects  outwardly  at  the  angle  of  the  uterus,  becomes 
thinned  at  that  point,  and  ruptures  before  the  fourth  month.  More 
rarely  the  uterine  tissue  is  developed  sufficiently  to  allow  pregnancy 
to  go  to  full  term.  If  the  sac  is  near  the  uterine  cavity,  it  may 
bulge  into  that  cavity,  and  then  the  ovum  may  escape,  or  be 
extracted,  through  the  natural  passage. 

Intra-lic/amentous  fcetation. — In  this  variety  the  pregnancy  is 
primarily  tubal,  the  tube  ruptures  on  the  side  which  is  in  connec- 
tion with  the  cellular  tissue,  and  development  goes  on  in  a  sac 
formed  between  the  layers  of  the  broad  ligament.  The  wall  of 
the  sac  may  be  thick,  with  a  considerable  layer  of  involuntary 
muscular  fibre  over  its  surface,  or  it  may  be  thin.  The  attachment 
of  the  placenta  becomes  extended  from  its  primary  site  in  the  tube 
to  the  cellidar  tissue  lining  the  sac.  It  may  occupy  any  part  of 
the  sac,  sometimes  its  upper  portion,  near  the  original  position  of 
the  Fallopian  tube,  sometimes  its  lower  portion,  beneath  the  fetus, 
where  it  becomes  attached  deeply  to  the  cellular  tissue  at  the  base 
of  the  broad  ligament.  As  the  ovum  grows,  it  may  peel  the 
peritoneum  either  posteriorly  off  the  back  of  the  uterus  and  the 
other  broad  ligament :  or  it  may  extend  anteriorly  and  peel  the 
peritoneum  first  off  the  psoas  and  iliacus  ruuscle,  commencing  at 
the  anterior  face  of  the  broad  ligament,  and  finally  off  the  anterior 
abdominal  wall  from  below  upward.  In  other  cases,  but  more 
rarely,  the  broad  ligament  is  drawn  out  and  a  kind  of  pedicle 
formed  from  it,  like  that  of  an  ovarian  tumour. 

The  fetus  may  go  on  developing  up  to  full  term,  or  may  die  from 
imperfect  nutrition,  without  any  further  rupture,  at  any  time 
during  the  course  of  pregnancy,  generally  within  the  last  two 
months.  In  some  cases,  the  peritoneum  remains  free  from 
inflammation  throughout ;  in  others,  peritonitis  is  set  up,  and  the 
peritoneal  surface  of  the  sac  becomes  adherent  to  pelvis,  intestines, 
or  abdominal  wall. 

In  other  cases,  again,  secondary  rupture  into-the.  peritojieaLcavitv 
occurs,  generally  in  the  third  or  fourth  month.  If  the  ovum  dies, 
the  patient  may  die  from- haemorrhage,  if  not  saved  by  abdominal 
section,  or  may  survive  with  the  formation  of  a  haematocele.  If  it 
continues  to  live,  secondary  abdominal  fetation  is  the  result. 

Secondary  abdominal  fcetation. — Secondary  abdominal  fetation 
may  possibly  occur  from  primary  rupture  of  the  tube  into  the 
peritoneal  cavity :   but  probably  it  is  generally  the  result  of 
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secondary  rupture  of  an  intraligamentous  pregnancy,  when  the 
placenta  has  already  acquired  an  attachment  to  cellular  tissue. 
The  broad  ligament  then  continues  to  be  the  placental  site,  while 
the  fcetus  escapes  into  the  abdomen.  Generally  more  or  less 
chronic  peritonitis  continues  during  the  course  of  pregnancy  and 
the  fcetus  becomes  enclosed  in  an  adventitious  sac  of  lymph. 
Sometimes  there  is  no  peritonitis,  and  the  fcetus  is  found  enclosed 
merely  in  its  membranes,  amnion  and  chorion,  or  amnion  only. 
Or  again,  the  membranes  may  rupture,  and  the  fcetus  be  quite  free 
among  the  intestines,  the  liquor  amnii  being  absorbed  by  the 


Fig.  121.— Uterus  and  foetus  from  a  case  of  ( 1  secondary)  abdominal  fcetation. 
The  placenta  is  connected  -with  right  broad  ligament. 

peritoneum.  Thejplacenta  sometimes  forms  an  elastic  mass, 
toward  one  siuliT'separate  from  tfle  fcetus,  and  simulating  an 
ovarian  tumour.  Pregnancy  may  go  on  to  full  term,  or  the  fcetus 
may  clieTrorn  imperfect  nutrition  or  from  pressure  at  any  time 
during  the  course  of  pregnancy.  The  presence  of  muscular 
fibres  makes  it  more  likely  than  in  most  other  forms  that  the 
placenta  should  become  detached  by  contractions  of  the  sac  in  the 
false  labour.  If  the  sac  is  thin,  it  may  rupture  at  any  period  of 
pregnancy. 

In  all  the  forms  of  extra-uterine  fcetation,  the  most  favourable 
result  is  for  the  embryo  to  die  at  an  early  stage.  This  appears  to 
be  not  uncommon,  but  in  most  cases  of  the  kind,  the  diagnosis  is 
never  absolutely  verified. 
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Pregnancy  in  a  rudimentary  uterine  horn  may  either  lead  to 
rupture  in  the  early  months,  but  probably  riot  quite  so  early  as  a 
HM7pregnancy  :  or_the  foetus  may  go  on  developing  up  to  fall 
term.  In  the  latter  case,  the  pregnancy  may  be  marked  by  no 
abnormal  symptoms,  until  full  term  arrives,  or  some  peritonitis  may 
occur  in  the  course  of  pregnancy.  In  one  such  case,  that  of  a 
primipara,  I  removed  the  whole  tumour  unopened  after  full  term, 
tied  the  base  like  an  ovarian  tumour,  after  separating  extensive 
adhesions,  and  the  patient  recovered  as  quickly  as  from  an  ovario- 
tomy. Within  a  year,  she  had  had  a  second  child,  developed  in  the 
remaining  half  of  the  uterus,  and  normally  delivered. 

Of  the  cases  in  which  one  foetus  has  been  in  the  uterus  and 
one  extra-uterine,  a  considerable  proportion  has  gone  on  to  full 
term  without  producing  grave  symptoms,  and  the  extra-uterine 
tumour  has  been  discovered  only  in  labour  or  after  delivery.  In 
some  the  extra-uterine  sac  has  ruptured,  or  haemorrhage  has  taken 
place  internally.* 

In  all  forms  of  ectopic  fcctation,  the  uterus  becomes  considerably 
enlarged,  and  a  decidua  forms  in  it.  In  tubal  fcetation,  the 
uterine  enlargement  is  greater  the  nearer  the  sac  is  to  the  uterus. 
When  pregnancy  goes  on  to  the  later  months,  the  child  is  occasion- 
ally well  formed,  but  more  often  it  is  smaller  and  less  nourished  than 
in  uterine  pregnancy,  and  deformities,  the  result  of  pressure,  are 
common,  especially  in  abdominal  pregnancy.  If  the  fcetus  dies 
before  full  term,  the  contents  of  the  sac  majybecome  decomposed, 
or  suppuration  may  occur  in  it.  The  patient  may  then  suffer  from 
septic  absorption.  The  decomposition  in  the  cyst,  notwithstanding 
the  exclusion  of  air,  is  probably  to  be  attributed  to  germs  making 
their  way  from  the  intestines,  which  are  often  in  close  vicinity. 
More  rarely  the  sac  may  rupture  into  the  peritoneal  cavity,  or 
hasmorrhage  may  occur  from  partial  detachment  of  the  placenta,  the 
blood  either  making  its  way  into  the  sac,  or,  if  there  is  no  adventi- 
tious sac,  reaching  the  general  peritoneal  cavity. 

When  full  term  is  reached,  if  the  child  is  alive  up  to  that  time, 
a  kind  of  sham  labour  often  takes  place  ;  uterine  contractions,  accom- 
panied by  action  of  the  auxiliary  muscles  of  labour,  occur,  and 
separate  and  expel  the  uterine  decidua.  This  leads  to  a  sanguineous 
discharge  lasting  several  days.  The  child  dies  within  a  few  days 
from  the  onset  of  this  sham  labour.  In  other  cases  the  decidua  is 
expelled  before  the  full  term,  especially  if  the  child  has  died  pre- 
viously. It  is  but  rarely  that  rupture  of  the  sac  is  caused  by  the 
sham  labour,  but  some  haemorrhage  may  take  place  into  it.  In 

*  As  in  a  case  recorded  by  the  author.    Obstct.  Trans.  Vol.  XXITI. 
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most  cases,  after  death  of  the  child,  sufficient  decomposition  takes 
place  in  the  sac  to  cause  inflammation  and  suppuration,  either  at 
once  or  after  some  interval.  Its  contents  may  then  escape  either 
externally,  by  the  rectum,  the  vagina,  or  the  bladder.  Of  these  the 
external  opening  is  most  favourable,  that  into  the  rectum  the 
commonest.  The  process  of  evacuation  may  be  prolonged  even  for 
years,  if  not  assisted  artifically,  the  bones  coming  away  piecemeal. 
Eventually  the  patient  may  recover. 

In  other  cases  decomposition  does  not  take  place,  but  the  fluid  in 
the  sac  is  absorbed,  and  the  foetus  becomes  mummified,  or  gradually 
changed  into  adipocere.    The  sac  and  1'cctal  membranes  may  become 


Fig.  122.— Pregnancy  in  rudimentary  uterine  hom.  a,  Junction  of  rudimentary  horn 
with  uterus,  b,  Point  of  origin  of  round  and  ovarian  ligaments  and  Fallopian 
tube,  toward  outer  part  of  ectopic  sac.    c,  Uterus  unicornis  dexter. 

calcified  from  deposit  of  lime,  a  process  which  aids  in  isolating  the 
f'cetus,  and  rendering  it  innocuous.  In  some  cases  the  foetus  itself 
becomes  more  or  less  calcified,  and  is  then  called  a  "  lithopasdion.-" 
Generally  only  the  integument  is  actually  hardened,  but  deposit  of 
lime  takes  place  in  the  interior  also.*  A  mummified  or  calcified 
fcotus  may  be  retained  for  many  years  (in  one  case  as  long  as  forty- 
nine  years)  and  other  pregnancies  may  occur  and  go  on  to  a  normal 
issue.  Inflammation  of  the  sac  is,  however,  liable  to  occur  at  any 
time. 

The  placenta  in  extrauterine  foetation. — In  tubal 
fetation,  at  a  veiy  early  stage,  large  cells,  like  decidual  cells,  are 
seen  in  the  inner  wall  of  the  tube,  though  less  abundantly  than  in 
Uterine  pregnancy,  and  the  villi  become  attached  to  them  somewhat 
as  they  do  in  the  uterus.  No  such  complete  structure  as  the  uterine 


ontheBO-calledlithopcodion,"  by  Dr.  R.  Barnes.  Obstet.  Trans.,  Vol.  XXIH. 
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decidua  serotina,  however,  appears  to  be  formed.  In  abdominal 
foetation  continuing  to  the  later  months  it  is  not  positively  known 
whether  maternal  blood  spaces  are  formed  in  the  placenta  as  in 
uterine  pregnancy.*  From  the  great  and  persistent  bleeding  which 
follows  the  separation  of  the  placenta,  maternal  processes  containing 
large  vessels  must  be  incorporated  in  it.  It  is  probable,  however, 
that  no  complete  development  of  a  sinus  system  takes  place,  and 
that  the  structure  of  the  placenta  is  not  so  far  removed  as  in  the 
case  of  a  uterine  placenta  from  that  of  the  deciduate  placenta  of 
carnivora.  With  this  agrees  the  fact  that  the  placenta  is  often  thin, 
but  spread  out  over  a  large  surface. 

In  one  case  of  intraligamentous  pregnancy  after  full  term,  while 
there  was  still  maternal  circulation  through  the  placenta,  I  was 
able  to  strip  the  chorion  from  the  placenta  without  haemorrhage, 
cutting  the  main  trunks  of  fetal  vessels.  The  maternal  sinus 
system  could  not  therefore  have  extended  up  to  the  chorion, 

Symptoms. — In  tubal  pregnancy,  if  rupture  takes  place  early, 
the  first  sign  of  anything  wrong  is  often  the  sudden  attack  of 
fSjLrti  ag°nising  pain,  with  collapse  and  signs  of  internal  hemorrhage. 

There  may  or  may  not  have  been  arrest  of  menstruation,  and 
vomiting  or  other  signs  of  early  pregnancy.    ILrupture  is  deferred 
uhCi»A^     beyond  six  or  ei^htweeks,  generaljy^ptoms_  pXjoregnancyjisjiallv 
^)  9         exist,  and  attacks  of  acute  spasmodic  pain,  attributed  to  contrac- 
tions  of  the  tube,  often  occur.    Generally  there  is  amenorrhea  for 
a  time,  but  irregular  discharges  of  blood  are  apt  to  take  place, 
especially  in  conjunction  with  the  spasmodic  pain.    Sometimes,  m 
place  of  amenorrhcea,  there  is  a  slight  continuous  sanguineous 
discharge  from  the  commencement  of  pregnancy.    In  some  cases 
UaW>lWnpkire  occurs  by  a  small  opening.    There  may  then  be  repeated 
Al  obVwW  milder  attacks  of  abdominal  pains  with  symptoms  of  shock,  followed 
*™T^  perhaps  by  a  more  intense  one.  Tn_abdominal.  or  mtra-ligamentous, 
pregnancy  the  general  signs  of  pregnancy,  including  amenorrhcea, 
are°<  generally  present.    Sometimes  nothing  abnormal  is  noted  toll 
■'    '     "     '  full  term,  or  the  death  of  the  foetus,  when  the  false  labour,  and 
Wwxpulsion  of  decidua  from  the  uterus,  followed  by  a  kind  of  lochial 
A      discharge,  supervene.    Mgre^g^usntly  unusual  abdominal_pam  is 
felt,  especially  on  movement  of  the  foetus  ;  and  in  abdominal  preg- 
nancy attacks  of   peritonitis  usually  occur  ;   or   the  whole  ol 
pregnancy  may  be  a  course  of  subacute  peritonitis.    In  intra- 
ligamentous pregnancy  there  are  often  pressure  symptoms,  if  the  sac 

•  This  is  notwonderful  when  it  is  remembered  that,  with  regard  even  to  the  normal 
plaee^raiXt  still  differ  as  to  whether  the 

derived  from  the  mother  or  the  foetus,  and  some  even  deny  that  the  maternal  wood 
circulates  through  the  sinus  system  at  all  (Braxton  Hicks). 
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descends  low  into  the  pelvis.  If  the  sac  is  on  the  left  side,  more  or 
or  less  intestinal  obstruction  may  be  produced,  by  the  sigmoid  flexure 
being  distended  over  it.  After  death  of  the  foetus  there  are 
frequently  the  constitutional  signs  of  inflammation  of  the  sac, 
peritonitis,  and  septic  absorption.  There  may  be  previously 
irregular  bleeding  and  expulsion  of  a  uterine  decidua,  but  not  so 
frequently  as  in  tubal  fcetation. 

Diagnosis. — Diagnosis  in  the  early  months  is  often  very  ^fr^\jU, 
difficult.  Tubal  fcetation  may  be  suspected  if  there  are  general 
signs  of  early  pregnancy,  accompanied  by  attacks  of  spasmodic  pain, 
and  irregular  hemorrhage,  and  if  a  tumour  of  corresponding  size  is 
felt  at  one  side  of,  or  behind  the  uterus.  Ballottement  may 
possibly  he  discoverable  somewhat  earlier  than  in  normal  preg- 
nancy, as  in  a  case  recorded  by  Professor  Thomas  of  New  York. 
If  a  swelling  is  detected  at  the  side  of  the  uterus,  not  yet  advanced 
enough  to  give  signs  of  foetal  life,  and  if  a  manifest  souffle  is  heard 
over  the  swelling,  there  is  a  strong  presumption  in  favour  of  extra- 
uterine fcetation.  The  cervix  uteri,  in  the  early  months,  will 
propably  resemble  that  of  ordinary  pregnancy,  and  the  uterus  will 
be  enlarged,  hut  not  so  globular  as  in  uterine  pregnancy.  Its 
position  varies,  but  generally  it  is  pushed  to  one  side  and  forward, 
the  sac  lying  rather  behind  it.  If  there  is  a  strong  presumption  in 
favour  of  extra-uterine  pregnancy,  sufficient  to  make  it  justifiable  to 
run  the  risk  of  inducing  abortion,  the  diagnosis  may  be  confirmed 
by  passing  the  sound  into  the  uterus,  and  making  out  that  it  is 
empty.  The  use  of  a  tent  is  not  desirable,  as  it  appears  sometimes 
to  be  the  starting  point  of  rupture  or  inflammation  of  the  sac.  It  is 
safer  not  to  use  even  the  sound,  until  the  physician  is  prepared  to 
operate,  in  case  the  diagnosis  is  confirmed.  A  sudden  attack  of 
faintness  and  collapse,  with  signs  of  internal  haemorrhage,  commenc- 
ing with  sharp  pelvic  pains,  will  justify  a  probable  diagnosis  of 
ruptured  tubal  fcetation,  especially  if  menstruation  has  been 
arrested  for  a  few  weeks.  .  i r 

In  the  later  months;,  when  the  fcetation  will  generally  be  of  the  V  CoA~t  . 
abdominal  or  intra-ligamentous  variety,  the  presence  of  a  living 
f'f'tus  will  be  ascertained  by  auscultation  and  palpation.  A  souffle 
like  the  uterine  souffle,  may  be  heard,  but  not  so  constantly  as  in 
normal  pregnancy.  The  difficulty  will  now  be  to  distinguish 
between  extra-uterine  and  uterine  pregnancy.  The  apparently 
superficial  position  of  the  foetus  is  an  unreliable  sign,  for  this 
may  simply  result  from  thinness  of  the  uterine  wall.  In  the 
later  months  the  cervix  will '  generally  be  less  softened  than  in 
normal  pregnancy,  but  in  some  cases  the  softening  is  so  con- 
siderable that  this   distinction  fails.     The  enlargement  of  the 


300 


ABNORMAL  PREGNANCY. 


uterus  does  not  continue  to  increase  beyond  three  or  lour  months. 
The  diagnosis  may  be  made  absolute,  if  the  uterus  can  be  made_out 
as  separate  from  the  sac  containing  the  foetus.    On  the  other  hand, 
if  marked  changes  of  firmness  and  laxity  are  manifest  in  the  sac 
containing  the  foetus,  the  sac  is  almost  certainly  the  uterus.  As 
before,  if  the  case  is  very  critical,  diagnosis  may  be  completed  by 
use  of  the  sound.    Not  unfrequently  the  cervix  becomes  patent 
enough  to  allow  the  finger  to  pass  and  ascertain  the  emptiness  of 
the  uterus,  especially  about  the  time  of  the  expulsion  of  the 
decidua.     Eecognition  of  a  piece  of  decidua  passed  from  the 
uterus  is  also  often  a  valuable  aid  to  diagnosis.    The  placenta,  if 
in  front  in  abdominal  fcetation,  may  sometimes  be  made  out  sepa- 
rately from  the  foetus,  as  an  elastic  fluctuating  tumour,  generally 
corresponding  to    one   broad   ligament.     In   intra -ligamentous 
pregnancy,  the  placenta  may  sometimes  be  made  out  to  be  at  the 
top  of  the  sac,  and  some  part  of  the  foetus  may  be  felt  low  down  in 
the  pelvis,  with  no  placenta  intervening.    The  uterus  will  be  more 
or  less  pushed  over  to  one  side,  though  the  sac  may  extend  in  front 
of,  or  behind  it.  Abdominal  fcetation  may  sometimes  be  distinguished 
from  intra-ligamentous  by  the  placenta  forming  a  separate  tumour 
distinct  from  the  foetus,  and  by  more  marked  signs  of  peritonitis 
during  the  course  of  the  pregnancy.    The  parts  of  the  foetus  may 
also,  in  some  cases,  be  felt  more  superficially,  and  pain  will  be 
produced,  when  they  are  handled. 

In  the  case  of  combined  extra-uterine  and  uterine  pregnancy, 
diagnosis  from  pregnancy  complicated  by  a  tumour  is  very  difficult, 
and  can  only  be  made  by  recognising  foetal  life  in  both  tumours. 

If  the  patient  is  only  seen  after  the  death  of  the  foetus,  the  dis- 
tinction will  have  to  be  made  between  extra-uterine  fcetation  and  an 
ovarian  or  uterine  tumour,  and  must  depend  chiefly  upon  a  history 
of  pregnancy,  not  ending  in  delivery.  Since  histories  are  often 
unreliable,  it  may  be  impossible  to  make  an  absolute  diagnosis, 
except  by  exploratory  incision. 

If  when  abdominal  section  is  performed  in  the  later  months,  a 
free  'peritoneal  cavity  is  opened,  and  the  sac  is  found  to  be  also 
covered  by  peritoneum,  the  pregnancy  must  be  either  mtra-liga- 
mentous  or  advanced  tubal.  The  latter  can  only  be  distinguished 
by  the  presence  of  a  more  definite  muscular  wall,  below,  as  well  as 
above,  and  continuous  with  the  wall  of  the  Fallopian  tube. 

Tubo-uterine  fcetation  is  distinguished  from  tubal  by  the  absence 
of  any  portion  of  tube  between  the  sac  and  the  uterus,  and  by  the 
origin  of  the  round  ligament  being  outside  the  sac.  In  pregnancy 
in  a  rudimentary  horn,  the  origin  of  the  round  hgameut  is  also 
outside  the  sac,  but  the  sac  is  not  continuous  with  the  uterus. 
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Prognosis. — Extra-uterine  fcetation  is  almost  always  fatal  to 
the  child,  and  very  dangerous  to  the  mother.  Almost  all  the  cases 
in  which  tubal  fcetation  has  been  positively  ascertained  have,  until 
lately,  been  fatal  (97  per  cent.,  Puech.)  Of  late,  however,  a  con- 
siderable number  of  cases  have  been  saved  by  abdominal  section, 
mostly  after  rupture  of  the  sac :  but,  in  a  few  cases,  when  a 
diagnosis  has  been  made  in  the  first  few  weeks  of  pregnancy,  before 
rupture.  In  intra-ligamentous  or  abdominal  foetation,  reaching  the 
later  months,  the  mortality,  though  less,  is  still  very  high.  Accord- 
ing to  Parry,  it  was  52-6  per  cent,  in  183  cases  left  mainly  to 
Nature,  38-8  per  cent,  in  36  cases  treated  by  secondary  abdominal 
section.  Litzmann's  statistics,  which  include  more  recent  cases,  give 
a  mortality  of  42 -4  per  cent,  in  33  cases  of  secondary  abdominal 
section. 

Treatment. — In  order  to  destroy  the  foetus  in  the  early  stage 
various  means  have  been  used,  such  as  to  pass  through  it  shocks 
from  a  Leyden  jar,  or  a  Faradic  or  galvanic  current,  to  puncture 
the  sac  and  draw  off  the  liquor  amnii,  to  puncture  and  inject 
morphia  or  atropine.  Though  the  plan  of  puncturing  is  tempting, 
yet,  according  to  Parry,  the  mortality  after  its  use  is  as  high  as 
77  per  cent.,  and  the  fcetus  not  always  killed.  If  the  foetation  is 
diagnosed  as  tubal,  and  not  beyond  two  or  three  months'  develop- 
ment, there  is  no  doubt  that,  in  the  hands  of  a  skilled  specialist  in 
abdominal  surgery,  an  exploratory  incision  through  the  abdominal 
wall  is  safer  and  better  treatment,  for,  at  that  stage,  it  may  be 
expected  that  the  whole  sac  will  be  free  from  adhesion,  and  capable 
of  removal.  Even  if  there  is  only  a  probability  of  extra-uterine 
fcetation,  and  a  lump  is  felt  near  the  uterus,  it  is  justifiable,  having 
regard  to  the  extremely  dangerous  character  of  the  affection,  to  per- 
form an  exploratory  abdominal  section.  Eepeated  use  of  a  strong 
Faradic  current,  one  pole  being  applied  close  to  the  sac  by  rectum 
or  vagina,  the  other  placed  on  the  abdominal  wall,  has  been  reported 
as  successful  in  causing  the  death  of  the  ovum  in  a  number  of  cases, 
chiefly  in  America.  This  plan  may  be  tried  without  much  risk. 
Its  efficacy  is,  however,  open  to  doubt,  and  time  should  not  be  lost 
in  trying  it  in  the  early  stage  of  pregnancy  at  which  the  prospect 
of  abdominal  section  is  so  hopeful.  For  the  reported  successes 
have  been  in  the  early  months,  before  there  is  evidence  of  the 
fcetal  life,  and  when,  therefore,  there  is  a  possible  or  even  probable 
doubt  as  to  diagnosis.  It  is  to  be  remembered  also  that  an  extra- 
uterine ovum  often  dies  spontaneously.  On  the  other  hand, 
electricity  has  failed  entirely  to  kill  the  fcetus,  after  its  life  is 
demonstrated.  Matthews  Duncan  reported  a  case  in  which  a 
current  was  used  strong  enough  to  peel  the  skin  off  the  fcetus.  The 
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mother  died,  but  the  foetus  lived  to  the  last.  In  one  case,  in  the 
fifth  month,  after  repeated  use  of  a  Faradic  current  as  strong  as  the 
patient  could  endure  it,  I  employed  for  some  time,  under  anaesthesia, 
a  current  so  strong  that  both  legs  were  tetanised  by  the  induced 
current  in  the  sciatic  nerves.    But  the  fetus  was  none  the  worse. 

If  there  are  symptoms  of  rupture  and  haemorrhage,  the  correct 
treatment  is  to  perform  abdominal  section,  wash  or  sponge  out  the 
blood,  and  arrest  the  bleeding.  Within  the  first  two  months  or  so 
of  tubal  fetation,  it  will  probably  be  possible  to  transfix  the  base  of 
the  sac  with  a  blunt  pedicle  or  aneurism  needle,  armed  with 
carbolised  silk  as  used  for  ovariotonry,  tie  it  in  two  or  more  loops, 
and  remove  the  sac  as  a  whole. 

Even  after  the  second,  and  up  to  the  middle  months  of  preg- 
nancy, as  soon  as  a  diagnosis  of  extra-uterine  fetation  can  be 
established,  the  best  treatment  appears  to  be  to  perform  abdominal 
section.  For  it  may  still  prove  to  be  possible  to  place  ligatures 
under  the  base  of  the  placenta  and  remove  the  whole  ovum  ;  or,  if 
this  cannot  be  done,  still,  while  the  placenta  is  still  of  small  size, 
there  is  a  better  hope  that  the  patient  may  survive  the  risks  of 
haemorrhage  and  septicaemia  involved  in  its  subsequent  separation. 
It  is  not  desirable  to  wait  in  the  hope  of  saving  the  child.  For  the 
chance  of  obtaining  a  living  and  perfect  child  is  but  small ;  and 
where  the  risk  to  the  mother  is  so  extreme,  her  interest  is  paramount. 

From  the  middle  up  to  the  end  of  pregnancy,  it  is  a  more  difii- 
cuitT  question  whether  to  perform  a  primary  operation  while  the 
child  is  alive.  The  risk  of  the  operation  is  enormpiis.  For,  in 
abdominal  pregnancy,  it  will  generally  be  impossible  to  ligate^the 
base  ofthe  placenta.  Unless  this  can  be  done,  it  is  now  the  ac- 
cepted principle  to  leave  the  placenta  untouched  at  the  operation, 
if  possible.  The  attempt  to  separate  it  generally  causes  fatal 
haemorrhage,  the  placental  site  being  unable  to  contract  and  close 
the  vessels.  But  this  does  not  avoid  all  the  difficulties.  The 
placenta  has  to  decompose  and  come  away.  If  rapid  decomposition 
occuriptEereTs"  a  current  "of  maternal  blood  passing  through  de- 
composing tissue,  and  almost  inevitable  sapraemia  or  septicaemia 
(see  Chapter  XXXIX).  The  decomposition  is  also  likely  to  lead  to 
early  separation  of  placenta  and  haemorrhage.  Even  late  decom- 
position of  the  placenta  produces  more  or  less  septic  absorption, 
and  haemorrhage  occasionally  takes  place  on  separation,  even  as 
J  ate  as  several  weeks  after  the  removal  or  deatli  of  the  fetus. 
Again  there  may  be  no  adventitious  sac,  firm  enough  to  stitch  to 
the  abdominal  wall,  and  septic  matter  from  the  placenta  will  then 
enter  the  peritoneal  cavity  and  set  up  peritonitis. 

According  to  Lusk's  analysis  of  Parry's  and  Litzmann's  statistics 
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of  the  primary  operation,  only  one  patient  out  of  twenty-four  sur- 
vived. With  the  improvement  of  abdominal  surgery,  however,  the 
tendency  is  rather  in  favour  of  the  primary  operation ;  and,  in  two 
or  three  cases,  at  any  rate,  both  mother  and  child  have  been  saved. 
If,  however,  the  full  term  of  pregnancy  is  nearly  reached  ;  or  if, 
at  any  time,  the  child  appears  to  be  dying,  it  is  probably  better  to  try 
to  wait  till  at  least  a  month  after  its  death,  if  the  general  condition 
of  the  patient  does  not  become  serious. 

If  the  child  is  dead,  especially  if  it  has  been  dead  for  some 
weeks,  the  prospect  of  the  operation  is  very  much  more  favourable, 
for  the  placental  circulation  will  have  diminished  or  may  have 
ceased.  It  is  better  to  operate  than  to  wait  for  the  chance  of  a 
lithopsedion  being  formed,  or  of  nature's  safely  evacuating  the 
foetus.  Even  then,  however,  if  the  constitutional  condition  is  not 
alarming,  it  is  preferable  to  wait  for  at  least  a  month  after  the 
death  of  the  fretus,  that  there  may  be  less  risk  of  haemorrhage  on 
detachment  of  the  placenta.  If,  however,  the  constitutional  condi- 
tion indicates  a  septic  change  within  the  sac,  immediate  operation  is 
likely  to  give  the  only  chance  of  saving  the  patient. 

<Jj)eratipn. — The  first  essential  is  to  avoid  wounding  the  placenta. 
The  site  of  incision  should  therefore  be  where  some  foetal  part  is 
felt  so  distinctly  that  there  cannot  be  placenta  over  it.  If  such  a 
site  cannot  be  found  in  the  median  line  of  the  abdomen,  the  inci- 
sion may  be  made  anywhere  else.  The  sac  being  opened,  the 
fcetus  is  to  be  extracted  by  the  leg,  or  the  head  may  be  seized,  if  it 
happens  to  lie  near  the  incision.  An  assistant  should  be  deputed 
to  see  to  the  infant,  and  perform  artificial  respiration  if  necessary. 
The  funis  may  be  tied  on  the  foetal  side  and  divided  at  once,  care 
being  taken  to  make  no  traction  upon  it.  The  blood  should  be 
allowed  to  flow  from  the  placental  end,  so  that  no  more  than 
necessary  may  be  left  in  the  placenta. 

The  most  favourable  chance  is  when  the  fcetation  is  intra-liga- 
mentous.  It  may  then  be  possible  to  turn  out  the  whole  sac,  after  the 
fcetus  has  been  removed,  and  treat  it  like  an  ovarian  or  broad  liga- 
ment cyst,  which  extends  deeply  into  the  broad  ligament,  namely, 
to  pass  strong  silk  ligatures  deeply  underneath  it,  and  tie  the  base 
m  sections.  The  whole  sac  and  placenta  may  then  be  removed. 
If  this  cannot  be  done  there  is  likely  at  any  rate  to  be  a  thick- 
walled  sac  which  can  be  stitched  to  the  abdominal  wound,  any  re- 
dundant portion  of  it  having  first  been  removed.  The  same  treat- 
ment should  be  adopted  also  in  abdominal  foetation,  unless  there 
appears  to  be  a  chance  of  ligaturing  the  base  of  the  whole  placenta. 
The  upper  part  of  the  wound  is  to  be  closed,  so  that  the  peritoneal 
cavity  is  shut  off,  but  about  two  inches  are  to  be  left  open  at  the 
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lower  .extremity  to  allow  free  drainage  from  trie '  sac.  The  funis 
may  he  fixed  in  the  opening,  the  superabundant  portion  of  it  having 
been  cut  away,  and  a  large  drainage  tube  placed  by  the  side  of  it. 
Some  iodoform  may  be  dusted  into  the  sac,  the  sac  plugged  for 
the  first  day  or  two  with  iodoform  gauze,  and  antiseptic  irrigation 
afterwards  used  at  intervals,  say  with  Tinct.  Iodi.  5i.  ad  aq.  vi.  The 
placenta  will  probably  have  to  be  removed  piecemeal,  when  it  begins 
to  break  up,  which  it  generally  does  in  about  a  week.  If  bleeding 
occurs  on  its  separation,  it  is  better  to  remove  the  whole,  and  plug 
the  sac  with  iodoform  gauze. 

If  there  is  no  sac  which  can  be  stitched  to  the  edges  of  the 
wound,  the  only  thing  which  can  be  done  is  to  leave  a  large  drainage 
tube  in  the  wound,  its  lower  end  near  the  placenta.  Care  must  be 
taken  to  free  it  from  time  to  time,  if  it  becomes  blocked  by  lymph, 
and  not  to  allow  the  opening  to  close  till  the  placenta  has  been  dis- 
charged, even  if  the  patient  appears  to  be  doing  well  for  the  first 
week  or  two. 

If  the  placenta  is  wounded  at  the  operation,  or  has  become  par- 
tially detached  before,  the  prospect  is  very  unfavourable.  Probably 
the  best  chance  is  first  to  place  a  ligature  deeply  on  the  outer  part 
of  the  broad  ligament,  if  the  placenta  seems  to  be  connected  with 
that  structure ;  then  to  separate  the  placenta  rapidly,  if  this  can  be 
done,  and  plug  with  a  long  strip  of  iodoform  gauze.  If  the  gauze 
has  to  be  left  in  the  peritoneal  cavity,  not  merely  within  the  foetal 
sac  the  end  of  the  strip  may  be  brought  out  through  the  abdominal 
wound,  and  the  whole  removed  by  its  means  after  twelve  or  eighteen 

hours.  , 

In  abdominal  pregnancy  it  is  sometimes  possible  to  open  the  sac 
without  opening  the  general  peritoneal  cavity.  The  outlook  is  then 
somewhat  more  favourable.  _ 

In  a  case  of  doubtful  diagnosis,  when  the  patient  is  first  seen 
some  months  or  more  after  the  full  term  of  the  supposed  pregnancy, 
the  ri-ht  treatment,  as  a  rule,  is  to  clear  up  the  diagnosis  by 
exploratory  incision.  The  fcetus  or  the  tumour,  as  the  case  may 
be,  can  then  generally  be  removed.  _ 

When  the  sac  has  suppurated,  and  bones  begin  to  escape  either 
[  externally,  or  through  some  internal  cavity,  as  the  rectum,  vagina, 
]  or  bladder,  nature  should  be  aided  in  the  evacuation.    So  far  as 
possible,  the  opening  should  be  enlarged  by  stretching  rather  than 
cutting.    For  this  purpose,  tents  will  sometimes  be  found  useful 
An  anesthetic  being  given,  the  bones  may  then  be  extracted  b> 

^In  TomeTses,  an  extra-uterine  fetus  has  been  successfully 
removed  through  the  vagina.    This  operation  should  only  be  under- 
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taken  when  the  sac  bulges  toward  the  vagina,  and  when  some  fcetal 
part  can  be  felt  at  the  accessible  portion  of  it.  This  will  give  some 
security  that  the  placenta  is  not  situated  there.  In  the  absence  of 
such  evidence,  it  is  very  likely  to  be  found  so  placed.  Here,  again, 
the  most  favourable  case  is  that  of  intra-ligamentous  pregnancy, 
when  the  placenta  will  probably  be  at  the  top  of  the  sac.  The  sac 
may  be  opened  by  the  knife  of  the  benzoline  or  galvano-cautery  to 
diminish  the  risk  of  hteruorrhage.  This  method  will  not,  however, 
avad  to  do  so,  if  the  placenta  is  the  part  first  encountered.  The 
placenta  should  be  left  untouched  as  in  the  case  of  abdominal 
section.  It  may  be  necessary  to  extract  the  foetus  by  forceps  or 
craniotomy.  The  sac  should  be  regularly  washed  out  with  antiseptics, 
and  it  may  be  useful  to  insert  a  large  drainage-tube  into  it. 
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DISORDERS  OF  PREGNANCY  DDE   TO   REFLEX  AND 
MECHANICAL  CAUSES. 

The  disorders  of  pregnancy  may  be  divided  into  four  classes — 
(1).  Those  arising  from  reflex  nervous  influence,  associated  with  the 
changes  in  the  nervous  centres  induced  by  pregnancy,  and  the  general 
changes  in  nutrition  which  it  causes.  (2).  Those  which  result  from 
mechanical  effects.  (3).  Morbid  conditions  of  the  uterus  and  ovum. 
(4).  Diseases  independent  of  pregnancy,  but  of  such  a  nature  that 
the  disease  is  influenced  by  the  pregnancy,  or  the  course  of  preg- 
nancy by  the  disease.  In  some  cases,  such  as  puerperal  convulsions, 
the  disease  may  have  a  complex  causation,  depending  upon  more 
than  one  of  the  above  causes. 

Many  of  the  disturbances  which  come  under  the  first  class  are 
exaggerations  of  those  reflex  symptoms  of  pregnancy  which  may  be 
regarded  as  normal,  or  scarcely  morbid.  They  depend  not  only 
upon  the  presence  of  a  certain  source  of  irritation  in  the  pregnant 
uterus,  but  upon  the  increased  irritability  of  the  nervous  centres 
which  is  associated  with  pregnancy.  This  increased  irritability 
itself  may  be  regarded  as  physiological,  when  within  due  limits,  but 
in  persons  of  highly  excitable  neurotic  temperament,  it  may  become 
excessive  The  process  of  labour  calls  for  unusual  discharges  of 
central  nerve  energy  under  the  reflex  stimulus  of  the  pelvic  nerves 
In  preparation  for  this,  the  nervous  centres  acquire  an  increased 
tendency  to  discharge  energy  by  an  eccentric  stimulus.  _  When  any 
morbid  tendency  exists,  which  at  other  times  may  remain  m  abey- 
ance, there  is  undue  instability  of  the  centres,  and  the  discharges 
may  take  a  morbid  form,  such  as  hysterical  manifestation,  neuralgia, 

vomiting,  or  convulsions.  .  . 

Nausea  and  vomiting—The  well-known  morning  sickness, 
which  is  generally  chiefly  observed  in  the  second,  third,  and  fourth 
months,  and  passes  off  in  the  later  months,  has  been  already 
described  among  the  signs  of  pregnancy.  But  m  some  cases  the 
neurosis  takes  I  much  more  severe  form.  The  vomit.ig  may  not 
be  limited  to  the  morning,  but  occur  at  all  times  m  the  daj,  and 
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it  may  persist  in  the  later  months  of  pregnancy.  In  extreme  cases 
all  food  taken  may  be  quickly  rejected.  There  may  also  be,  in  addi- 
tion, such  a  continual  feeling  of  nausea  that  all  appetite  is  destroyed. 

Causation. — The  disorder  is  to  be  regarded  as  one  of  the  reflex 
neiiroses  associated  with  the  increased  irritability  of  nervous  centres. 
The  special  source  of  irritation  appears  to  be  the  stretching  of  the  \ 
fibres  of  the  uterus  by  the  growing  ovum.    Thus  vomiting  is  more 
marked  in  primiparas,  in  whom  the  resistance  to  expansion  mayTe 
presumed  greater ;  and  it  has  sometimes  been  found  to  be  excessive 
in  cases  where  there  has  been  an  unusually  rapid  expansion,  such 
as  those  of  twin  pregnancy,  hydrops  amnii,  or  vesicular  mole. 
Again,  vomiting  is  sometimes  found  to  cease  when  the  foetus  dies, 
although  it  is  retained  for  a  time  within  the  uterus.    Women  who 
suffer  severely  in  this  way  are  generally  those  of  highly  susceptible 
neurotic  temperament.     Frequently  they  have  previously  suffered 
from  some  uterine  disturbance,  such  as  dysmenorrhcea.  Some 
au&orities  have  ascribed  the  cause  of  excessive  vomiting  in  preg- 
nancy to  special  morbid  conditions  of  the  gravid  uterus,  such  as 
anteflexion,  or  inflammation  and  erosion  of  the  cervix.    Erosion  of 
the  cervix,  however,  is  more  common  in  multiparas,  as  the  result  of 
previous  parturition,  while  vomiting  is  more  marked  in  primiparEe. 
None  of  these  explanations  can  be  accepted  as  being  generally  true. 
But  it  must  be  admitted  that  the  neurosis  may  be  aggravated  by 
any  morbid  condition  of  the  uterus  which  would  render  the  uterine 
nerves  more  susceptible  to  irritation,  whether  this  be  previous  endo- 
metritis or  metritis,  inflammation  of  cervix,  grave  displacement,  such 
as  retroversion  or  retroflexion,  or  any  other  condition.    For  instance, 
vomiting  is  sometimes  relieved  upon  the  replacement  of  a  retroverted 
gravid  uterus.    But  such  a  case  is  exceptional,  both  among  instances 
ot  retroversion  of  the  gravid  uterus,  and  among  those  of  vomiting 
or  pregnancy.  ° 

In_some  instances,  painful  emotion  or  sudden  mental  shock  is  ' 
the  starting  point  of  a  very  severe  kind  of  vomiting.    In  other 
cases,  the  tendency  to  vomiting  due  to  chronic  dyspepsia,  especially 
IBat  produced  by  alcoholism,  or"  Bright's  disease,  is  added  to  the 
ettect  ot  pregnancy,  and  greatly  aggravates  it. 

In  some  of  those  rare  cases  in  which  the  vomiting  of  pregnancy 
terminates  fatally,  degeneration  of  the  cells  of  liver  and  kidneys  has 
oeen  described  as  discovered  post  mortem.    On  this  ground  it  has 

dS«.T?KH5?-that  SUCh  fatal  CaS6S  °f  vomitinS  are  altogether 
different  in  their  nature  and  causation  from  the  milder  degree  of 

eaLT     8        V^^y-    Ifc  may  be  however,  even  in  such 

of  vtie  Samr  CaUSatl°n  f ay  be  at  WOTk'  but  that  the  degeneration 
ot  viscera  predisposes  to  the  fatal  result. 
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Symptoms  and  course. — In  some  cases,  although  the  vomiting  is 
excessively  distressing,  yet  the  general  nutrition  does  not  seem  to 
suffer  much.  This  is  especially  the  case  when  the  vomiting  is  not 
continued  throughout  the  whole  day.  In  more  severe  cases  symp- 
toms of  starvation  appear.  The  patient  becomes  emaciated  and  weak, 
the  tongue  glazed  and  irritable,  the  urine  scanty,  the  breath  foetid, 
and  often  there  is  a  want  of  sleep.  In  the  later  stages  elevation  of 
temperature  or  delirium  may  occur.  In  some  cases  the  urine 
becomes  albuminous.  The  depravation  of  the  blood  and  general 
weakness  predispose  to  septicemia,  which  is  liable  to  arise  after 
either  spontaneous  or  induced  abortion.  Spontaneous  abortion  is 
apt  to  be  deferred  until  the  patient  is  almost  moribund,  and  does 
not  then  save  her  life.  If  it  occurs  before  symptoms  are  very  grave, 
she  generally  quickly  recovers. 

Prognosis. — Cases  which  endanger  life  are  very  rare  in  com- 
parison  with  the  number  of  women  who  suffer,  but  they  are  not 
absolutely  so  excessively  uncommon.  McClintock  collected  nearly 
50  fatal  cases  ;  Gueniot  46  ;  R  Barnes  had  himself  seen  9.  When 
the  pulse  rises  above  120,  when  delirium  occurs,  or  diarrhcea  super- 
^  venes  at  a  severe  stage,  the  danger  is  great. 

6  •  Treatment.— In  mild  cases,  in  which  simply  the  ordinary  morning 
sicEness'  rs""imusually  troublesome,  it  is  important  that  the  patient 
should  take  a  little  food  before  getting  up.  This  relieves  the  exhaus- 
tion which  may  promote  the  instability  of  the  nerve  centres,  and 
gives  the  stomach  occupation  in  a  right  direction. 

Constipation,  when  it  exists,  should  be  treated.    When  there  m 
a  folHTonguT,  a  dose  of  calomel  occasionally  is  of  service,  and  bis- 
muth with  bicarbonate  of  soda,  or  bicarbonate  of  potash  with 
calumba  and  hydrocyanic  acid  may  be  given  before  food.    Often  an 
acid  with  a  vegetable  bitter  after  food*  assists  digestion  and  relieves 
vomiting.    If  any  special  lesion,  such  as  granular  inflammation  oi 
the  cervix,  exislsTthe  effect  of  local  treatment  to  it  should  be  tried. 
Thus  occasional  painting  of  "  the  cervix  with  concentrated  tincture 
of  iodine  is  often  beneficial.    Eetroversion  or  retroflexion  oi  the 
aravid  uterus  should  be  remedied,  whether  there  is  vomiting  or 
not      Drugs  innumerable  have  been  recommended,  and  not  un- 
frequently  all  are  found  to  fail.    Among  these  may  be  mentioned 
effervescing  mixtures  with  hydrocyanic  acid,  pepsme  or  mgluvm 
after  meals,  oxalate  of  cerium,  which  may  be  given  m  doses  of  from 
five  to  ten  grains,  creosote,  tincture  of  nux  vomica,  vinum  ipecacuanha 
in  doses  of  one  minim  every  hour  or  every  two  hours  tmcture  o 
iodine  in  minim  doses,  compound  pyroxylic  spirit  m  five  minim 

•  Acid  aifao-hydrochlor.  Oil.  mxv. ;  Tinct.  Gentian,  co.  3j.  i  M-  ^  |j. 
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closes,  caffeine,  nitrite  of  amyl  by  inhalation.  Among  the  most 
likely  to  be  useful  are  remedies  which  are  found  to  be  of  value  in 
sea-sickness,  such  as  bromide  of  potassium  in  full  closes,  and  nitro- 
glycerine in  tablets,  containing  each  grain.  Iced  champagne 
with  milk  is  sometimes  retained,  but  if  there  is  any  suspicion  of 
tendency  to  alcoholism,  recourse  to  alcohol  as  a  remedy  should  be 
checked,  since  it  aggravates  the  complaint. 

In  severe  cases  position  and  diet  should  be  specially  attended  to. 
The  patient  should  be  kept  recumbent,  and  liquid  nourishment 
should  be  given  at  short  intervals,  only  a  spoonful  at  a  time.  Iced 
milk  with  soda-water  or  barley-water,  or  meat  jelly,  may  be  tried. 
Brand's  essence  of  beef  is  often  retained  when  milk  is  rejected. 
Barff's  kreochyle  is  also  valuable.  Being  peptonised,  it  is  quickly 
absorbed,  even  when  nothing  can  be  retained  long  in  the  stomach. 
Fifteen  minims  of  tincture  of  opium,  given  by  rectum,  or  a  small 
subcutaneous  injection  of  morphia  and  atropia,  are  often  useful  ; 
but,  with  a  patient  susceptible  to  morphia,  this  may  rather  do  harm. 
Sulphate  of  atropia,  grain,  given  by  subcutaneous  injection,  7 
sometimes  appears  to  be  of  more  use  than  any  other  remedy.  In 
other  cases  small  doses  of  morphia  given  by  the  mouth,  and  repeated 
whenever  vomited,  prove  of  great  use.  Counter-irritation  over  the 
stomach  sometimes  does  good,  and  some  recommend  Chapman's 
spinal  ice-bag,  applied  to  the  cervical  vertebrse.  The  patient  should 
not  be  allowed  to  become  much  emaciated  before  recourse  is  had 
to  nutrient  enemata.  These  should  either  consist  of  artificially 
digested  food,  or  pancreatic  extract  should  be  added  to  them  to  pro- 
cure digestion  in  the  rectum.* 

The  most  radical  treatment  is  of  course  the  induction  of  abortion. 
But  before  having  recourse  to  this,  if  danger  is  not  too  extreme,  it 
is  often  worth  while  to  try  the  plan  recommended  by  the  late 
Dr.  Cope  man,  of  Norwich,  namely,  dilatation  of  the  cervical  canal. 
If  the  cervical  canal  is  already  somewhat  patulous,  this  may  be 
effected  by  pressing  the  index  finger  into  it ;  if  not,  metallic  bougies 
may  be  passed  into  the  canal,  but  not  farther  than  just  up  to  the 
internal  os.  This  remedy  must  be  regarded  as  an  empirical  one. 
The  only  rational  explanation  of  it  is,  that  the  uterine  tension  acts 
especially  on  the  nerves  about  the  internal  os,  and  that  its  effect  is 
diminished  by  partial  dilatation  of  that  orifice.  Since  any  effectual 
dilatation  of  the  cervix  has  a  strong  tendency  to  bring  on  abortion, 
tins  treatment  should  only  be  adopted  when  the  case  is  serious 

•  Mux  equal  parts  of  hot  thick  water-gruel  and  cold  milk.  Add  Benger's  Liquor 
Poncreaticus  and  Bicarbonate  of  Soda,  gr.  v.  to  giv.  of  the  mixture,  with  which  an 
egg  may  also  be  beaten  up.  If  these  enemata  are  not  retained,  use  solid  peptone 
suppositories. 
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enough  to  justify  such  a  risk  ;  and  it  should  therefore  be  preceded 
by  a  consultation. 

Abortion  should  be  induced  only  when  the  mother's  life  is 
endangered.  It  is  often  necessary  to  resist  the  desire  of  the  patient 
herself,  who  may  be  greatly  wearied  by  the  vomiting,  and  perhaps 
may  prefer  not  to  have  a  living  child.  If,  however,  the  pulse,  the 
tongue,  and  the  degree  of  emaciation  denote  danger,  interference 
should  not  be  put  off  too  long  ;  otherwise  it  may  fail  to  save  life, 
and  the  patient  may  sink  from  exhaustion  or  septicaemia  shortly 
after  the  abortion  is  completed.  It  is,  of  course,  an  absolute  rule 
that,  for  the  protection  of  the  medical  man  himself,  a  consultation 
should  be  held  before  this  step  is  decided  upon.  If  the  operation  is 
not  undertaken  too  late,  cessation  of  the  vomiting  generally  soon 
follows,  and  may  be  attained  even  before  the  uterus  is  completely 
emptied.  The  method  of  procedure  in  inducing  abortion  will  be 
described  in  Chapter  XXXI. 
%■  .  Other  digestive  disturbances. — Besides  vomiting,  other 
forms  of  digestive  disturbance,  such  as  pyrosis,  heartburn,  and 
flatulence  are  common.  Occasionally  diarrhoea  is  set  up,  and  this 
may  call  for  treatment,  especially  on  account  of  its  tendency  to  lead 
to  abortion  or  premature  labour.  The  more  common  tendency  is  to 
constipation,  which  is  partly  due  to  the  enlarged  uterus  mechanically 
interfering  with  intestinal  movements.  Laxatives  will  be  required, 
especially  if  the  patient  suffers  from  varicose  veins,  or  swelling  of 
the  feet,  conditions  which  are  aggravated  by  constipation.  The 
pill  recommended  at  p.  283  may  be  taken  at  night  when  required, 
or  a  moderate  dose  of  the  compound  liquorice  powder,  or  a  small 
dose  of  saline.  Sometimes  enemata  are  found  preferable  to 
aperients. 

Salivation. — Salivation  is  a  somewhat  rare  neurosis,  but  some- 
times it  is  not  only  very  annoying  to  the  patient,  but  exhausting 
by  its  profusion.  It  may  be  combined  with  vomiting,  and,  like 
vomiting,  it  is  generally  most  marked  in  the  second,  third,  and 
fourth  months.  It  is  apt  to  resist  remedies.  Astringent  mouth 
washes,  tannin  lozenges,  and  the  like,  may  be  tried  ;  also  iodide  of 
potassium,  for  its  influence  upon  gland  activity,  or  belladonna,  for 
its  special  effect  on  the  salivary  glands.  Subcutaneous  injections  of 
atropia  near  the  glands  have  been  recommended, 
x.,  Aneemia. — A  certain  degree  of  poorness  of  the  blood  in  red 
'  corpuscles  is  the  ordinary  rule  in  pregnancy,  but  in  some  cases  the 
degree  of  anaemia  becomes  excessive,  especially  when  nutrition 
is  interfered  with  by  vomiting  and  other  digestive  disturbances. 
Anoemic  bruits  are  heard  in  the  heart  and  arteries,  and  the 
uterine  souffle  becomes  unusually  loud.     The  watery  condition 
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of  the  blood  may  lead  to  oedema,  in  the  absence  of  any  albumi- 
nuria. This  oedema  extends  to  face  and  tipper  parts  of  the  body, 
but  is  much  more  marked  in  parts  where  the  effect  of  pressure  on 
the  veins  is  also  operative,  that  is  to  say,  in  the  legs  and  vulva. 
In  rare  cases  the  anaemia  assumes  the  character  which  has  been 
termed  "pernicious,"  and  tends  to  a  fatal  result.  A  very  large 
proportion  of  such  cases  have  ended  in  death,  even  when  preg- 
nancy has  been  brought  to  a  premature  close  spontaneously  or 
artificially. 

Treatment. — The  first  principle  in  treatment  is  to  improve  the 
general  condition  by  nutritious  and  easily  digestible  diet,  especially 
meat,  when  it  can  be  taken.  When  practicable,  the  digestive 
powers  should  also  be  stimulated  by  a  due  amount  of  fresh  air,  and 
gentle  exercise.  Iron  should  be  given  without  hesitation  ;  reduced 
iron,  if  the  vegetable  salts  are  not  easily  tolerated.  In  cases  in 
which  iron  fails  to  do  good,  arsenic,  manganese,  or  phosphorus  in 
addition  has  been  recommended.  In  rare  and  extreme  cases,  induc- 
tion of  abortion  or  premature  labour  may  be  called  for.  When  the 
ansemia  appears  to  have  the  progressive  or  pernicious  character,  this 
step  should  not  be  too  long  deferred. 
^*  Neuralgia. — Neuralgic  pain  is  common  in  pregnancy,  and  may 
be  regarded  as  partly  a  reflex  neurosis,  partly  the  result  of  anaemia 
or  impaired  nutrition.  In  the  case  of  toothache,  it  often  results 
from  the  fact  that  caries  of  the  teeth  is  more  liable  to  occur  during 
pregnancy.  Besides  faceache,  the  most  common  neuralgias  are 
headache  and  mammary  and  intercostal  pain. 

Treatment. — In  the  case  of  carious  teeth,  extraction  or  stopping, 
according  to  circumstances,  should  not  be  deferred  on  account  of 
the  pregnancy.  For  simple  neuralgia,  iron  and  quinine  are  the  most 
valuable  drugs.  The  latter  may  often  be  given  in  large  doses. 
Opium  and  morphia  should  be  avoided  as  far  as  possible.  For  the 
immediate  relief  of  toothache  or  facial  neuralgia,  tincture  of  gel- 
semium  may  be  given  in  doses  of  ten  or  fifteen  minims.  Outward 
applications,  such  as  linimentum  aconiti,  are  often  useful. 

Cough,  dyspnoea,  palpitation,  and  syncope. — Cough  in 
pregnancy  is  frequently  of  a  spasmodic  and  reflex  character,  like 
that  which  occurs  in  hysterical  subjects.  Dyspnoea  and  palpitation, 
in  the  absence  of  any  cardiac  affection,  may  be  partly  reflex,  and 
partly  the  result  of  anaemia.  Dyspncea  in  the  later  months 
generally  depends  in  part  upon  the  downward  movement  of  the 
diaphragm  being  limited,  although  the  actual  capacity  of  the  chest 
is  now  known  not  to  be  diminished  in  pregnancy.  Syncope  in 
pregnancy  often  does  not  mean  actual  failure  of  the  heart,  but  is 
rather  of  the  nature  of  the  apparent  fainting  which  is  closely  allied 
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to  hysteria.  There  is  a  semi-unconscious  condition,  -which  may  last 
for  a  considerable  time,  but  no  grave  alteration  of  the  pulse. 

Treatment. — If  drugs  are  required  for  the  cough,  antispasmodics, 
such  as  belladonna  and  bromide  of  potassium,  should  be  given. 
For  the  other  neuroses  above  mentioned,  good  diet  and  tonic 
treatment,  especially  iron,  are  the  chief  remedies.  If  there  is 
dyspnoea,  care  should  be  taken  that  the  clothing  is  loose  enough. 
For  attacks  of  "fainting,"  alcohol  should  be  avoided,  but  ether  or 
aromatic  spirit  of  ammonia  may  be  given.  Anti-hysterical  reme- 
dies, such  as  valerian,  may  also  be  tried. 

Eruptions. — Various  eruptions  appear  occasionally  to  have  a 
casual  relation  with  pregnancy,  as  they  do  sometimes  with  disturb- 
ances of  uterus  and  ovaries  apart  from  pregnancy.  The  chief  of 
these  are  acne,  eczema,  and  urticaria.  A  special  title  of  "  herpes 
gestationis  "  has  been  given  to  an  eruption  of  groups  of  vesicles  on 
the  limbs  and  buttocks.*  A  more  severe  form  of  this,  becoming 
pustular,  and  in  several  cases  ending  fatally,  "  impetigo  herpeti- 
formis," has  been  described  by  Hebra.f  The  treatment  of  these 
eruptions  must  be  conducted  on  general  principles. 

Pruritus. — In  rare  cases  general  pruritus  of  the  skin  exists  as 
a  neurosis.  Pruritus  of  the  vulva  is  comparatively  common.  It  is 
promoted  by  the~local  venous  congestion,  but  most  frequently  has 
a  starting  point,  either  in  some  eczema  of  the  part  affected,  or 
in  the  irritation  of  an  acrid  leucorrhceal  discharge  from  cervix  or 
vagina. 

Treatment. — In  pruritus  of  the  vulva,  any  source  of  leucorrhoea 
should  be  treated,  and  the  syringe  used  frequently  to  wash  away 
the  discharge.  The  bowels  should  be  kept  acting  freely.  As 
lotions  to  be  applied  directly  to  the  affected  surface,  solution  of 
borax  (gf.  x.  ad  gj.),  the  liq.  plumbi  subacetatis  dil.,  solution  of 
carbolic  acid  (gr.  ij. — iv.  ad  gj.),  and  especially  one  of  perchloride 
of  mercury  (gr.  ij.  ad  %}.)  may  be  tried.  Glycerine  (5j.  ad  5].), 
and  hydrochlorate  of  morphia  (gr.  ij.  ad  5]'.),  or  dilute  hydrocyanic 
acid  (^ss.  ad  Jj.),  or  a  combination  of  the  two,  may  also  be  added 
for  greater  sedative  effect.  When  the  irritating  effect  of  leucorrhcea 
seems  to  be  the  chief  cause  of  trouble,  the  vulva  may  be  protected 
with  vaseline,  to  which  acetate  of  lead  (gr.  xxx.  ad  5J.)  and  hydro- 
chlorate  of  morphia  (gr.  x.  ad  £j.)  may  be  added.  An  ointment  of 
quinine  (gr.  xxx.  ad  §j.),  sometimes  gives  relief. 

Chorea. — Chorea  is  not  a  common  complication  of  pregnancy, 
but,  after  the  age  of  childhood,  it  is  relatively  much  commoner  in 
conjunction  with  pregnancy  than  apart  from  it,  so  that  there  is  no 

*  BulMey  in  Amer.  Joum.  of  Obstet.,  Vol.  VI. 
+  Wien.  Med.  Wooh.,  1872.  No.  48. 
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doubt  that  pregnancy  is  a  strong  predisposing  cause.  Hence  the  i 
occurrence  of  chorea  in  a  young  woman  should  always  raise  the 
question  whether  pregnancy  exists.  Not  only  does  pregnancy  pre-  I 
dispose  to  chorea,  but  the  very  grave  or  fatal  cases  of  chorea  recorded 
have  been  frequently  those  associated  with  pregnancy ;  and,  in 
general,  with  this  complication,  the  disease  is  much  more  likely 
to  prove  very  severe  as  regards  the  violence  of  the  motions,  to  lead 
to  bodily  wasting  or  paresis,  and  to  be  accompanied  with  mental 
disturbance,  leading  on,  in  some  cases,  even  to  mania.  It  is  there- 
fore to  be  regarded  much  more  seriously  than  the  ordinary  chorea 
of  children. 

The  immediate  and  essential  cause  of  the  chorea  of  pregnancy, 
as  of  chorea  in  general,  is  not  yet  fully  ascertained.  But  it  cannot 
be  doubted  that  pregnancy  promotes  the  disease  in  two  ways,  first, 
as  a  cause  of  reflex  irritation,  and  secondly,  by  impoverishment  of 
the  blood.  The  element  of  mental  emotion,  well  known  as  an 
occasional  starting  point  of  chorea,  is  also  added  in  some  cases,  as 
when  an  unmarried  girl  has  become  pregnant.  Those  who  suffer 
from  chorea  in  pregnancy  are  generally  young  primiparse,  who 
have  either  suffered  from  the  disease  as  children,  or  have  an  here- 
ditary tendency  to  neuroses. 

Prognosis. — Spiegelberg  *  gives  the  mortality  as  23  out  of  84  f 
cases  ;  but  it  must  be  remembered  that  slight  cases  are  not  so  likely 
to  have  been  recorded  as  the  severe.  When  severe,  the  disease  has 
a  strong  tendency  to  produce  spontaneous  abortion.  In  many 
instances  recovery  has  quickly  followed,  but,  in  a  notable  propor- 
tion, abortion  has  only  occurred  at  an  extreme  stage,  and  death  has 
followed  shortly  after.  Thus,  according  to  Barnes'  statistics,^  out 
of  51  cases,  spontaneous  abortion  occurred  in  39-2  per  cent.,  but  in 
9 -8  per  cent.,  or  one  quarter  of  these,  death  followed  notwith- 
standing. Of  two  patients  in  whom  artificial  abortion  was  induced, 
one  died,  and  one  recovered.  The  associations  with  rheumatism, 
with  a  systolic  cardiac  bruit,  and  with  vegetations  on  the  cardiac 
valves,  found  in  fatal  cases,  have  been  noticed  in  the  case  of  the 
chorea  of  pregnancy  as  in  that  of  ordinary  chorea. 

Treatment.—  Chorea  during  pregnancy  is  less  influenced  than  | 
usual  by  drugs.  The  most  important  point  is  to  maintain  nutrition 
use  tonic  treatment,  especially  iron.  When  movements  are 
very  violent,  direct  sedatives  may  be  called  for,  such  as  bromide 
of  potassium,  chloral,  opium,  or  morphia,  and  even  inhalation  of 
chloroform.    When  danger  is  indicated  by  great  emaciation  and 

*  Lehrbuch  der  Geburtshulf e,  2nd  ed.,  p.  240. 

+  Eighty  of  these  are  taken  from  Schwechten's  dissertations  "  TJeber  Chorea  Gravi- 
darum."  naUe,1876.  t  Obstet.  Trans.   Vol.  X. 
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rapid  pulse,  when  there  is  notable  muscular  paresis,  or  mental  dis- 
turbance so  great  as  to  threaten  mania,  it  is  justifiable  to  induce 
artificial  abortion  without  waiting  till  it  is  too  late  to  cure. 
I  0  Hysteria. — In  patients  subject  to  hysterical  manifestations, 
these  are  often  increased  during  pregnancy,  and  more  especially  at 
the  time  of  labour,  under  the  influence  of  pain. 
II  The  Insanity  of  pregnancy  will  be  considered  in  conjunction 
with  puerperal  insanity,  the  latter  being  the  more  common  affection. 


Albuminuria  and  Puerperal  Convulsions,  or  Eclampsia. 

The  occurrence  of  albuminuria  during  pregnancy  has  been 
specially  considered  in  reference  to  its  connection  with  puerperal 
convulsions.  It  was  first  pointed  out  by  Lever _in_L&4jL*  that, 
in  the  great  majority  of  cases  of  puerperal  convulsions,  albumen  in 
considerable  quantity  is  present  in  the  urine.  The  view  that  such 
convulsions  are  ursemic  in  character  then"  generally  gained  accept- 
ance. Of  date,  however,  some  observers  have  endeavoured  to  show 
that  albu^nurja  in  pregnant  and  parturient  women  is  compara- 
tively ~  common,  while  eclampsia  is  very  rare,  and  hence  have 
depreciated  the  importance  of  the  albuminuria  as  indicating  the 
probable  imminence  of  convulsions.  The  importance  of  uraemia  in 
the  causation  of  eclampsia  has  also  been  controverted,  on  the  ground 
that  convulsions  sometimes  occur  without  albuminuria,  and  that,  in 
other  cases,  the  albuminuria  only  appears  after  the  convulsions,  the 
urine  before  the  fits,  or  after  the  first  fit,  being  free  from  albumen. 

Albuminuria. — The  pathology  of  the  albuminuria  will  be 
considered  in  the  first  instance,  and  that  of  the  convulsions 
afterwards. 

QaMgdim.— Several  different  theories  have  been  propounded  as  to 
the  causation  of  the  albuminuria.  These  are  not  necessarily  to  be 
regarded  as  rival  explanations,  for,  while  some  of  them  seem  to  be 
inadequate  taken  by  themselves,  it  is  probable  that,  in.  many  cases, 
two  or  more  causes  combine  to  influence  the  kidneys. 

(1)  The  first  assigned  cause  is  pressure  upon  the  renal  veins_  from 
the  gravid  uterus.  This  will  cause  some  venous  congestion  in  the 
kidney,  and"  render  them  more  vulnerable  to  causes  of  inflamma- 
tion, as  a  leg  with  varicose  veins  is  more  vulnerable  to  causes  of 
ulceration.  It  is  not  a  sufficient  cause  by  itself.  It  is  true  that 
albuminuria  may  be  produced  by  pressure  of  an  ovarian  tumour. 
But  this  does  not  occur  till  the  tension  is  greater  than  is  usual  in 
pregnancy,  and  the  albuminuria  is  generally  a  passive  transudation 

*  Guy's  Hosp.  Reports,  1842. 
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only,  disappearing  when  pressure  is  taken  off,  while  there  is 
abundant  evidence  that,  in  the  albuminuria  of  pregnancy,  when 
notable  in  degree,  there  is  generally  actual  nephritis.  Albuminuria 
may  also  occur  in  the  early  months,  before  pressure  on  the  renal 
veins  can  exist. 

C  2  j  The  second  cause  is  also  a  mechanical  one,  namely,  the 
pressure  of  the  uterus  upon  the  ureters.  In  consequence  of  this, 
the  kidneys  will  have  to  secrete  against  a  higher  pressure  than 
usual,  and  may  find  their  task  therefore  more  difficult.  This  cause 
may  operate  while  the  uterus  is  still  mainly  in  the  pelvis.  For  it 
is  known  to  pathologists  that,  from  the  pressure  of  fibroid  tumours, 
even  of  moderate  size,  the  ureters  are  often  found  dilated  ;  and  there 
is  some  direct  evidence  that  this  is  a  vera  causa,  for  out  of  32  fatal 
cases  of  eclampsia  Lohlein  found  that  in  8,  or  25  per  cent.,  dilata- 
tion of  one  or  both  ureters  was  recorded  at  the  autopsy.  An  im- 
portant ground  for  the  conclusion  that  mechanical  pressure  in  one  or 
both  of  these  modes  is  often  an  element  in  the  case  is  the  fact  that 
albuminuria  and  eclampsia  are  much  commoner  in  primiparse,  in 
whom  the  tension  of  the  abdominal  walls  is  greater. 

3.  The  third  cause  is  the  increased  work  thrown  upon  the 
kidneys  by  their  having  to  excrete  the  waste  products  from  foetus 
and  enlarged  uterus.  Although  the  bulk  of  these  latter  is  small  in 
proportion  to  the  body,  yet  activity  of  growth  may  be  accompanied 
by  active  formation  of  waste  products,  and,  if  the  kidneys  are 
naturally  weak,  and  barely  equal  to  their  work  before,  this  addition 
may  just  disturb  the  balance,  especially  when  added  to  mechanical 
causes  of  embarrassment. 

.4.  The  fourth  cause  is  the  increased  arterial  tension  which  is 
usual  in  pregnancy.  This  will  increase  any  tendency  which  may 
exist  to  exudation  or  out-wandering  of  leucocytes  into  the  kidney 
tissue.  Great  disturbances  of  the  kidney  circulation  must  also  occur 
during  labour  pains.  During  a  pain,  the  flow  of  blood  through  the 
uterus  is  greatly  limited  ;  and  the  tension  in  the  renal  arteries, 
which  rise  from  the  abdominal  aorta  not  far  from  the  uterine 
arteries,  is  thereby  abruptly  raised.  At  the  same  time,  a  large 
quantity  of  venous  blood  is  squeezed  out  of  the  uterus  ;  and  thus 
the  arterial  and  the  venous  tension  in  the  vessels  of  the  kidney  are 
at  the  same  moment  elevated.  It  is  in  this  way  that  we  must 
explain  the  greater  frequency  with  which  foreign  observers  have 
discovered  a  slight  degree  of  albuminuria  duri  ng  labour  compared 
with  that  noted  in  the  ninth  month  of  pregnancy  (see  below). 
Such  albumen,  when  only  present  in  very  small  quantity,  and  without 
any  general  oedema  or  constitutional  symptoms,  is  probably  only  a 
passive  transudation.    A  similar  disturbance  of  renal  circulation,  in 
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minor  degree,  must  occur  even  during  pregnancy,  in  consequence  of 
the  rhythmical  contractions  of  the  uterus. 

(.5)  The  fifth  possihle  cause  is  one  suggested  hy  Tykr_Smith, 
namely,  a  reflex  nervous  influence  starting  from  the  pregnant  uterus 
as  a  source  of  irritation,  and  disturbing  the  circulation  or  secretion 
of  the  kidneys,  as  those  of  the  salivary  and  thyroid  glands  are  in 
some  cases  disturbed.  This  it  is  difficult  or  impossible  to  verify, 
but  it  does  not  seem  an  improbable  cause,  since  there  is  a  close 
nervous  connection  between  the  kidneys  and  pelvic  organs,  as  is 
often  shown  by  the  sudden  copious  secretion  of  urine  in  hysterical 
women. 

(6)  The  most  recent  theory  of  the  causation  of  the  form  of 
albuminuria  associated  with  eclampsia  is  that  it  is  d^ndent  upon 
a  special  form  of  micrococcus.  Cultures  of  this  microbe  have  been 
obtained  by  Blanc  from  the  kidneys,  and  it  is  stated  that  the 
product,  if  injected  into  rabbits,  not  only  gives  rise  to  albuminuria, 
but  has  a  direct  effect  in  inducing  convulsions.  There  may  thus 
be  a  double  causation  of  the  convulsions,  the  direct  effect  upon  the 
nervous  system  of  the  products  of  the  microbe,  and  the  secondary 
effect  produced  through  the  lesion  of  the  kidneys. 

Frequency  of  albuminuria, — Eather  contradictory  accounts  have 
been  given  as  to  the  frequency  with  which  albuminuria  exists  in 
pregnant  women,  without  any  other  morbid  sign  appearing.  Some 
foreign  observers  make  it  appear  to  be  a  common  occurrence.  Thus 
Blot,  Litzman,  Petit,  and  Hypolitte  have  published  observations  in 
which  they  found  albumen  in  the  urine  of  more  than  20_p_er  cent. 
.  -  .;  .of  women  during  or  just  after  labour.  During  the  ninth,  month, 
before  the  onset  of  labour,  albumen  was  found  in  about  14  per 
cent.  . 

On  the  other  hand,  albuminuria,  which  can  be  detected  m  the 
ordinary  way  by  heat  and  nitric  acid,  does  not  seem  so  common  in 
this  country.  Out  of  200  cases  in  the  Guy's  Hospital  Charity,  m 
which  the  urine  was  tested  about  the  time  of  labour,  albumen  was 
found  in  only  four,  and  two  of  these  appeared  to  be  cases  of  chronic 
Bright's  disease.  The  explanation  may  lie  in  the  fact,  that  the 
foreign  observers  used  more  delicate  tests,  and  so  recorded  very 
slight  traces  of  albumen.  Such  a  degree  of  albuminuria  stands 
widely  apart  from  that  usually  associated  with  eclampsia,  for  in  that 
albumen  is  generally  present  in  large  proportion.  _ 

It  is  of  course  to  be  borne  in  mind  that,  if  albumen  be  found  in 
urine  passed  in  the  ordinary  way,  the  observation  must  be  confirmed 
by  testing  some  which  has  been  withdrawn  by  catheter  ;  otherwise 
the  albumen  may  be  due  to  some  admixture  of  vaginal  secretion. 
It  is  probable  that  slight  traces  of  albumen  are  often  due,  not  to 
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any  kidney  affection,  but  to  a  slight  catarrh  of  the  bladder,  which 
is  not  uncommon  in  pregnancy.  In  other  cases,  especially  if  occur- 
ring quite  at  the  end  of  pregnancy,  or  during  labour  only,  they  may 
result  from  slight  mechanical  transudation  under  pressure  without 
any  nephritis. 

Symptoms  and  course. — The  nephritis  associated  with  eclampsia, 
as  \^^hortly  be  explained,  appears  in  the  majority  of  cases  to  be  a 
quite  recent  attack.  Usually  only  a  slight  amount  of  general  oedema, 
which  commonly  has  escaped  notice,  precedes  the  convulsive  attack. 
But  women  who  have  had  eclampsia  in  their  first  pregnancy  some- 
times have  a  recurrence  or  increase  of  albuminuria  in  successive 
pregnancies,  and  the  tendency  of  the  nephritis  of  pregnancy,  when 
thus  chronic  or  repeated,  seems  to  be  toward  the  production  of  the 
granular  kidney  of  interstitial  nephritis.  The  affection  of  the  eyes 
which  is  common  in  such  cases  confirms  this  conclusion.  Betinal 
haemorrhages  and  white  spots  of  retinitis  are  seen,  similar  to  those 
usually  associated  with  chronic  interstitial  nephritis.  Pre-existing 
Bright's  disease  is  generally  aggravated  by  pregnancy.  Frequently 
the  extent  of  the  cedema  indicates  that  the  interstitial  nephritis,  if 
any,  which  exists,  is  complicated  by  more  or  less  acute  tubal  nephritis. 
The  oedema  is  also  aggravated  by  the  tendency  to  hydrsemia  usual 
in  pregnancy,  and  also  by  the  effect  of  pressure.  Hence  it  some- 
times becomes  very  extreme  in  the  lower  limbs,  vulva,  and  lower 
part  of  abdomen.  A  very  marked  oedema  of  the  vulva  generally 
means  albuminuria,  and  not  merely  the  effect  of  pressure. 

The  more  chronic  form  of  Bright's  disease  does  not  so  frequently 
lead  to  eclampsia  as  the  recent  and  usually  unobserved  attack. 
Seyfert  records  that  out  of  over  70  cases  in  which  women  suffering 
from  Bright's  disease  became  pregnant,  only  two  had  convulsions. 
Hofmeier  records  that  out  of  46  cases  of  the  more  chronic  form  of 
nephritis  in  pregnancy,  one  third  of  the  patients  had  convulsions. 

Besides  eclampsia  and  impairment  of  sight,  the  nephritis  of 
pregnancy  involves  another  danger,  namely,  that  of  paralysis. 
Paraplegia,  hemiplegia,  and  facial  paralysis  are  apt  to  occur  in 
pregnancy,  paraplegia  being  the  commonest ;  and,  in  a  large  pro- 
portion of  cases,  they  are  associated  with  albuminuria.  Deafness, 
or  injury  to  other  special  nerves,  may  arise  in  the  same  Avay.  As 
in  the  case  of  the  retina,  the  cause  may  probably  be  either  local 
haemorrhages  or  inflammatory  deposits.  In  most  cases  recovery  or 
improvement  takes  place  after  delivery. 

The  milder  symptoms  usual  in  the  nephritis  of  pregnancy  are  head-" 
ache,  sleeplessness,  dizziness,  and  vomiting.    There  is  an  unusual 
proneness  to  the  diseases  of  the  puerperal  state,  such  as  septicaemia, 
cellulitis,  and  mania,  and  probably  also  to  post-partuni  haemorrhage. 
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In  the  chronic  nephritis  of  pregnancy  there  is  a  great  tendency 
to  abortion,  which  appears  generally  the  result  of  the  prior  death 
of  the  foetus,  or  to  premature  labour  with  a  still-born  child.  Thus 
I  have  known  cases  in  which  eclampsia  has  occurred  at  the  first 
pregnancy,  the  albumen  has  disappeared  or  greatly  diminished  in 
the  intervals  of  pregnancy,  but  a  series  of  pregnancies  have 
followed,  each  terminated  by  the  death  and  subsequent  expulsion  of 
the  foetus,  the  albuminuria,  accompanied  by  affection  of  the  eyes, 
having  recurred  with  each  pregnancy.  The  only  explanation 
possible  appears  to  be,  either  that  the  foetus  perishes  from  insuffi- 
cient nutrition,  or  that  it  is  directly  killed  by  a  poison  present  in 
the  blood.  The  frequent  death  of  the  child  in  eclampsia,  where  the 
nephritis  present  is  usually  a  recent  attack,  is  in  favour  of  the  latter 
explanation. 

Treatment. — Very  slight  traces  of  albumen,  in  the  absence  of  any 
symptoms,  appear  to  be  of  little  significance,  especially  if  observed 
only  in  the  ninth  month,  or  during  or  just  after  actual  labour.  If, 
however,  the  proportion  of  albumen  is  considerable,  if  casts  are 
present,   or  if  there   is  general  oedema  or  other  constitutional 

sw^s  iUcl  symptoms,  treatment  is  called  i^r.    The  bowels  should  be  kept 

Jl-  VJulL^  •  acting  freely,  both  with  a  view  to  k^prng  down  arterial  tension,  and 
with  the  hope  of  carrying  off  some  waste  products  by  that  channel. 
The  kidneys  should  also  be  flushed  as  much  as  possible,  to  prevent 
impairment  of  excretory  power  by  the  choking  of  the  tubes  with 

■yujdhjji    epithelium.     The  best  diuretic  for  this  purpose  is  water,  but 

.v;v,  (•/  ■  salines,  such  as  acetate  of  potash,  may  also  be  given.  In  recent  and 
acute  attacks  of  nephritis  advantage  has  been  found  from  a  diet 
which  gives  the  kidney  as  little  work  as  possible  in  excreting 
nitrogenous  material.    This  indication  is  best  fulfilled  by  a  diet 

iv-m)AA«'*«^onsisting  of  milk  and  starchy  material,  such  as  corn-flour,  sago, 
arrowroot,  &c,  alone.    In  chronic  cases,  according  to  the  modem 
view,  it  is  better  not  to  restrict  the  diet  too  much,  but  to  give  a  fair 
amount  of  meat.    It  seems  desirable,  however,  to  be  sparing  in  the 
■  r  -  •  use  of  beef  tea  or  meat  extracts.    Iron  should  be  given  in  the  more 
"""chronic  cases  when  there  is  anaemia.    Turkish  baths  may  be  used 
to  stimulate  the  action  of  the  skin.    When  albuminuria  comes  on 
JtJkMU.  first  in  the  later  months  in  a  primipara,  especially  if  urine  is  scanty, 
albumen  copious,  and  there  is  headache  or  affection  of  vision,  watch 
must  be  kept  for  the  outbreak  of  convulsions.  Full  doses  of  bromide 

Dtofe^oM  of  potassium  may  be  given  as  a  prophylactic,  and  chloral  may  be 

• }    pi     f  added  if  premonitory  signs  are  very  marked. 

'  If  there  is  much  oedema  towards  the  end  of  pregnancy,  or  if  the 
proportion  of  albumen  is  large,  and  increases  notwithstanding  treat- 
ment, premature  labour  may  be  induced.    This  is  especially  desir- 
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able  in  the  case  of  a  primipara,  the  child  being  viable.  There  is  a 
better  chance  of  escaping  eclampsia  if  labour  is  brought  on  than  if 
the  kidney  disease  is  left  to  become  aggravated.  It  is  justifiable 
even  to  induce  abortion,  after  a  consultation,  if  grave  symptoms  are 
present,  especially  serious  damage  to  the  retina,  or  paralysis. 

Eclampsia. — Puerperal  convulsions,  or  eclampsia,  are  to  be 
distinguished  from  hysterical  convulsions,  and  from  convulsions  set 
up  by  lesions  of  the  brain  on  a  large  scale,  such  as  cerebral 
hasrnorrhage.  The  disease  is  also  distinct  from  true  epileptic  fits, 
occurring  casually  in  pregnancy,  labour,  or  the  puerperal  state. 

The  epileptic  tendency,  however  appears  sometimes  to  lead  to 
actual  eclampsia. 

Clinical  history  and  symptoms. — Sometimes  the  attack  comes  on  ^^^fj^. 
without  any  premonitory  signs  having  been  observed,  the  patient,, 
having  been  about,  and   apparently  in  perfect  health.  More^ 
frequently  there  are  premonitory  signs,  especially  severe  headache,1  (i^^^JLa 
lasting  for  at  any  rate  some  hours,  and  sometimes  accompanied  by  .» 
flashes  of  light,  or  other  affection  of  the  eyes.    Other  premonitory 
signs  sometimes  observed  are  nausea  and  vomiting,  vertigo,  and 
dimness  of  sight.    Sometimes  not  only  oedema  of  the  lower  parts, 
but  some  pirffiness  of  the  face  has  been  noticed  for  a  few  days  or 
for  a  week  or  two.    Marked  cedema  of  the  vulva  is  generally  a  sign 
of  nephritis.    The  onset  of  the  convulsions  may  occur  either  during     V  • 
pregnancy,  generallylrTthe  eighth  or  ninth  month,  during  labour, 
after  delivery. 

The  individual  convulsion  resembles   an  epileptic  convulsion, 
except  that  the  epileptic  cry  never  occurs.     Sometimes  a  definite  "TV •  , 
tonic  stage  is  observed,  lasting  not  more  than  a  few  seconds.  The 
face  turns  suddenly  pale,  the  features  are  drawn  and  rigid,  the   ^  s" 
head  generally  drawn  to  one  side,  the  eyes  turned  up,  showing  the 
whites,  the  muscles  rigid,  the  thumbs  turned  in  to  the  palms  of 
the  hands,  respiration  arrested.    Then  twitching  begins  at  the  face  &Wlc 
and  eyes,  and  extends  to  more  violent  jerking"  movements  of  tne  \  _  i  \J^utA 
head  and  neck,  and  of  the  limbs.    The  face  becomes  livid  and  ^ 
horribly  distorted,  the  veins  distended  from  interference  with 
respiration,  the  tongue  is  protruded  and  often  bitten,  the  breath 
escapes  with  a  hissing  sound,  and  is  accompanied  with  foam  from 
the  mouth.     At  this  stage  the  arteries  may  be  seen  beating 
violently,  the  passage  of    blood    through  the  lungs  being  ob- 
structed. 

In  other  cases  no  clear  distinction  between  tonic  and  clonic  stage 
can  be  made  out,  especially  when  the  fits  succeed  each  other  in 
Muick  succession.  The  fits  begin  with  twitching  of  the  face  and 
eyeballs,  and  tonic  and  clonic  spasms  of  the  muscles  of  the  limbs 
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seem  to  alternate.  In  the  tonic  spasms,  the  back  may  be  arched,  as 
in  opisthotonos. 

During  the  convulsions  there  is  complete  insensibility,  and  the 
pupils  do  not  act  to  light.  Urine  and  feces  may  be  passed.  The 
clonic  stage  of  convulsion  may  last  from  half  a  minute  to  two 
minutes,  most  frequently  not  longer  than  one  minute. 

The  convulsion  is  followed,  for  a  short  time,  by  a  partial  degree 
of  coma,  with  stertorous  breathing.  After  a  first  attack,  conscious- 
ness is  soon  recovered,  but  the  patient  is  more  or  less  confused, 
having  no  remembrance  of  what  has  occurred,  'and  sometimes  falls 
into  a  heavy  sleep.  The  special  character  of  the  convulsions  of 
eclampsia  is  that  they  recur.  In  mild  cases  there  may  be  only  a 
few  fits  at  long  intervals,  and  consciousness  may  always  return  in 
the  intervals.  In  severe  cases,  the  convulsions  recur  with  in- 
creasing frequency,  and  in  some  instances  more  than  100  have 
occurred.  Sometimes  they  follow  in  such  quick  succession  as  to 
appear  almost  continuous.  When  several  convulsions  have 
occurred  at  short  intervals,  coma,  more  or  less  complete,  persists 
in  the  intervals.  Breathing  is  stertorous,  the  face  congested  and 
swollen,  the  tongue  often  swollen  and  bleeding.  The  patient  is 
generally  unconscious,  unable  to  understand  when  spoken  to,  or  to 
answer,  and  remembers  nothing  afterwards  of  her  condition. 
Keflex  sensibility,  however,  is  shown  if  she  is  touched,  or  when 
labour  pains  occur.  During  the  intervals  there  is  often  a  certain 
amount  of  muscular  rigidity,  with  restlessness,  more  marked  when 
a  paroxysm  is  approaching.  The  sensibility  of  the  pupils  to  light 
is  diminished.  They  may  be  dilated  or  contracted,  but  generally 
are  contracted  shortly  before  and  during  a  paroxysm. 

Convulsions  may  be  induced  by  external  stimuli,  especially  by 
vaginal  examinations.  Frequently  they  are  excited  by  a  labour 
pain.  The  pain  is  first  manifested  by  the  groaning,  restless- 
ness, and  bearing  down  of  the  patient,  the  uterus  may  be  felt  to 
harden,  and  then  the  convulsion  conies  on.  The  converse  relation 
may  also  exist,  and  the  paroxysm  may  induce  a  prolonged  tetanic 
contraction  of  the  uterus,  lasting  several  minutes  longer  than  an 
ordinary  labour  pain*  This  may  be  one  cause  of  the  frequent 
death  of  the  fcetus,  by  arresting  or  greatly  dinrmishing  the  circulation 
through  the  placenta.  If  the  eclamptic  attack  comes  on  during 
pregnancy,  it  has  a  strong  tendency  to  cause  expulsion  of  the 
fcetus.  If  the  attack  is  sufficiently  severe  and  prolonged,  labour  is 
sure  to  come  on  sooner  or  later.    If  the  convulsions  come  on 

•  On  the  Behaviour  of  the  Uterus  in  Puerperal  Eclampsia,  by  Dr.  Braxton  Hicks. 
Obstet.  Trans.,  Vol.  XXV.  Spiegelberg,  however,  states  it  as  his  experience  that  the 
uterus  is  never  observed  to  take  part  in  tho  paroxysm. 
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during  labour,  the  pains  of  the  second  stage  generally  progress  with 
vigour,  and  sometimes  the  child  is  rapidly  expelled.    This  ten- 
dency may  be  due  in  part  to  the  asphyxia  produced  by  the  convul- 
sions, for  asphyxia  is  well  known  to  cause  the  uterus  to  expel  its 
contents.    Frequently  the  child  is  still-born.    Among  the  causes 
tending  to  its  death  are  the  interference  with  the  mother's  respira- 
tion, and  the  prolonged  tetanic  contractions  of  the  uterus,  when 
these  occur.    But  in  some  instances  of  mild  eclampsia  during 
pregnancy,  which  passed  off  without  bringing  on  labour,  but  were 
associated  with  copious  albumen  in  the  urine,  I  have  found  that 
the  child  died  at  the  time  of  the  convulsions,  but  was  expelled 
only  after  some  days  or  weeks.    This  is  evidence  in  favour  of  the 
view  that,  as  in  the  case  of  the  nephritis  of  pregnancy  without 
eclampsia,  a  poison  circulating  in  the  mother's  blood  has  an 
injurious  effect  upon  the  foetus. 

From  the  effect  of  repeated  convulsions,  the  pulse  becomes  rapid 
and  sometimes  small.  The  rate  may  rise  as  high  as  from  120  to 
140.  From  sphygmographic  tracings  taken  during  the  eclamptic 
state,  I  have  found  that  the  pulse  is  not  a  dicrotic  pulse  of  low 
Tension,  like  the  ordinary  rapid  pulse  of  fever,  but  one  of  abnor- 
mally  high  tension,  like  that  observed  in  Bright's  disease.  The 
temperature  also  rises  in  a  marked  degree  from  the  effect  of  the 
convulsions.  In  cases  not  actively  treated,  when  many  paroxysms 
occur  at  short  intervals,  it  may  rise  to  a  very  unusual  height,  such 
as  108°  or  109°.*  Any  very  considerable  rise  of  temperature 
indicates  great  danger.  The  use  of  chloroform  or  of  venesection, 
however,  appears  to  interfere  with  the  rise  of  temperature.  If  the 
convulsions  are  arrested,  or  occur  at  longer  intervals,  the  tempera- 
ture falls  again,  even  though  the  coma  continues.  This  rise  of 
temperature  is  contrasted  with  the  state  of  things  in  ordinary  cases 
of  uraemia  without  convulsions,  for  then  the  temperature  tends  to 
become  sub-normal.  A  similar  rise  of  temperature  takes  place 
when  a  fatal  result  follows,  in  either  sex,  from  a  series  of  epilepti- 
form convulsions,  much  resembling  eclampsia,  but  apart  from  preg- 
nancy, and  not  associated  with  any  albuminuria  or  nephritis.  This 
effect  on  temperature  appears  to  be  evidence  that  the  comatose  state 
of  the  eclamptic  patient  is  not  simply  due  to  congestion  of  the  brain 
produced  by  the  interference  with  the  circulation,  but  indicates 
actual  injury  to  the  nerve-centres  caused  by  the  eclamptic  explosions, 
an  injury  which  is  apt  to  lead  on  to  a  fatal  result. 

Causation  and  pathological  anatomy. — Eclampsia  is  not  of  very 
common  occurrence.    Its  frequency,  however,  appears  to  vary  in 

*  See  cases  recorded  by  Bourneville.   "  Etudes  Cliniques  et  Thermomftriques  sur  les 
maladies  du  Systeme  Nerveux,"  and  by  the  author,  Brit.  Med.  Journ.,  May  22,  1875. 
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different  countries.    In  the  Guy's  Hospital  Charity  it  occurred 
once  in  842  deliveries,  and  fatal  cases  amounted  to  one  in  3,368 
deliveries.    In  New  York  City,  from  1867  to  1875,  fatal  cases 
amounted  to  one  in  about  700  deliveries.!    The  general  estimate 
for  Europe  is  about  one  case  in  500  deliveries.    A  marked  circum- 
stance in  relation  to  the  causation  is  the  special  liability  of  primi- 
r  i parse  to  the  disease.    Id  the  Guy's  Charity  60  per  cent,  of  the  cases 
were  in  prirniparae.  . 
^  In  by  far  the  greatest  proportion  of  the  cases,  the  urine  is  found 
to  be  albuminous.    The  proportion  of  albumen  is  usually  large. 
Frequently  it  occupies  a  third  or  a  quarter  of  the  bulk  of  the  urine 
after  settling,  and  sometimes  the  urine  becomes  nearly  solid  on 
heating.    The  urine  is  not  only  albuminous,  but  frequently  also 
scanty?  and  sometimes  almost  suppressed.    Often  it  is  turbid  and 
smoky-looking  from  containing  blood.    Sometimes  the  quantity  of 
blood  is  sufficient  to  colour  it  red.    Renal  epithelium  can  generally 
be  detected  by  the  microscope,  and  not  unfrequently  casts  of  various 
kinds.    It  has  been  found  by  Dr.  Herman  that,  in  eclampsia,  there 
is  a  marked  diminution,  in  the  quantity  of  urea  excreted.  The 
quantitv  of  urea  increases  again  in  patients  who  recover,  but  not  in 
cases  which  end  fataUy.    There  is  thus  evidence  of  retention  of 
products  which  the  kidneys  should  secrete.    It  does  not  follow  that 
the  urea  itself  causes  the  convulsions  ;  but  it  is  more  likely  to  be 
some  substance  which  occurs  in  much  smaller  quantity,  but  is  more 
poisonous.    If  the  patient  recovers,  the  quantity  of  albumen  generally 
rapidly  lessens  after  delivery,  and  it  may  have  entirely  vanished  in 
two  or  three  days.    Usually,  however,  it  does  not  entirely  disap- 
pear for  some  weeks.    In  some  cases  a  small  proportion  of  albumen 
remains  for  many  months  afterwards,  but  yet  eventually  disappears, 
and  does  not  necessarily  recur  in  future  pregnancies     In  other 
cases  the  albuminuria  remains  permanent.    In  general,  therefore, 
it  may  be  said  that  the  albuminuria  is  not  a  passive  transudation, 
but  an  evidence  of  nephritis. 

Some  authorities  have  considered  that  the  importance  of 
albuminuria  in  connection  with  eclampsia  has  been  over-rated,  and 
that  uremic  eclampsia  is  only  one  out  of  several 
Therefore  since  the  albuminuria  was  first  discovered  in  the  G  y  s 
Charity,  it  may  be  of  interest  to  record  that  out  of  all  cases  in  that 
chai ^ty  during  the  forty  years  up  to  1875  in  which  the  umie  was 
examined,  it  was  free  from  albumen  throughout  in  only  two.  In 
one  o  nese  the  convulsions  were  produced  by  arachnitis,  as 
viifi  cl  by  an  autopsy;  in  the  other  they  followed  severe  V^ 
partum  hemorrhage,  in  a  girl  who  had  been  seduced.  The  total 
+  Lusk,  Science  and  Art  of  Midwifery,  p.  526. 
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irainber  of  cases  in  which  the  presence  of  albuminuria  is  recorded 
is  forty-one,  and  there  were  several  others  in  which  the  urine  was 
suppressed,  general  cedema  was  present,  and  there  was  no  doubt  of 
the  existence  of  nephritis. 

The  association  with  albuminuria  is  thus  so  general  as  to  prove 
absolutely  that  a  causal  relation  exists.  Either,  therefore,  the 
eclampsia  results  from  the  nephritis,  or  the  albuminuria  from  the 
eclampsia,  or  both  are  the  result  of  a  common  cause. 

The  following  explanation  meets  the  facts  of  the  case  most 
fully.  In  the  great  majority  of  cases,  the  presence  of  a  poison  in 
the  blood,  due  to  impaired  excretory  power  in  the  kidneys,  or 
perhaps  in  part  to  the  products  of  the  same  microbe  which  causes 
the  nephritis  (see  p.  316),  is  an  essential  element  in  the  causation. 
It  is  not,  however,  the  sole  cause,  but  with  it  are  combined  the 
increased  irritability  of  the  nerve-centres  in  pregnancy  (see  p.  114), 
and  the^presence  of  a  cause  of  reflex  irritation  in  the  pregnant 
uterus,  and  often  in  actual  labour  pains.  In  very  rare  cases  the 
reflex  irritation  is  sufficient  to  cause  the  convulsions  without  any 
poison  in  the  blood.  That  reflex  irritation  is  a  cause  actually 
operating  is  proved  by  the  fact  that  more  than  half  of  the  cases 
commence  during  actual  labour,  that  a  paroxysm  may  be  excited  by 
vaginal  examination  or  the  introduction  of  the  hand  to  operate,  and 
that  the  convulsions  frequently  subside  after  delivery.  The  combi- 
nation of  the  effect  of  a  poison  in  the  blood  and  of  reflex  irritation 
may  be  illustrated  from  physiological  experiments.  It  is  possible 
to  give  such  a  dose  of  strychnia  to  a  frog  that  it  remains  free  from 
convulsions  and  recovers,  if  left  perfectly  quiet.  By  touching  it, 
however,  spasms  are  excited,  and  these,  if  repeated,  will  kill  the 
frog.  It  is  not,  therefore,  wonderful  that,  in  pregnant  women, 
convulsions  may  be  the  result  of  a  recent  nephritis,  whereas  in 
ordinary  Blight's  disease,  they  only  occur  in  a  late  stage  of  uraemia. 

The  fact  that  chronic  Bright^s  disease  in  pregnancy_  frequently 
does  not  produce  convulsions  may  be  explained  by  two  considera- 
tions. First,  the  degree  of  alburniniiria  is  not  a  measure  of  the 
impairment  of  the  excretory  power  of  the  kidney,  and  in  chronic 
nephritis  a  certain  compensatory  balance  of  excretory  power  may 
have  been  attained.  Secondly,  in  chronic  disease,  the  nerve  centres 
may  become,  in  some  measure,  tolerant  of  the  influence  of  altered 
blood.  Thus  when,  after  eclampsia  in  a  first  pregnancy,  albuminuria 
recurs  in  subsequent  pregnancies,  the  eclampsia  generally  does  not 
recur. 

It  cannot  be  a  correct  explanation  that  the  albuminuria  is  the 
consequence  of  the  convvdsions.  For,  in  many  cases,  the  albu- 
minuria certainly  precedes  in  point  of  time.    And,  again,  albu- 
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minuria  is  not  usually  the  result  of  ordinary  epileptic  fits,  nor  even 
of  those  cases,  somewhat  resembling  eclampsia,  in  which  a  series 
of  epileptiform  convulsions,  in  rapid  succession,  leads  to  a  fatal 
result  (see  p.  321).  The  venous  congestion  resulting  from  the 
convulsions  must,  however,  tend  to  increase  the  embarrassment  of 
the  kidneys. 

Dr.  Braxton  Hicks*  has  suggested  that  the  view  which  attri- 
butes eclampsia  to  uraemia  may  be  erroneous  on  the  ground  that  a 
few  cases  have  been  recorded  in  which  the  urine  examined  before 
the  outset  of  the  convulsions,  or  immediately  after  the  first  fit, 
was  free  from  albumen,  while  that  passed  a  few  hours  later  was 
highly  albuminous.  Two  of  these  cases  are  in  the  records  of  the 
Guy's  Charity.  In  one,  that  of  a  patient  who  had  suffered  from 
epilepsy,  the  urine  tested  soon  after  the  commencement  of  the 
convulsions  was  free  from  albumen,  but  next  day  it  contained  a 
little  ;  and  the  quantity  of  albumen  continued  to  increase  while 
the  patient  remained  under  observation.  In  the  second,  a  patient 
who  had  once  had  an  epileptiform  fit  after  an  attempt  at  the 
extraction  of  a  tooth,  mild  convulsions  came  on  three  days  after 
post-partum  haemorrhage.  The  urine  passed  before  the  convulsions 
was  free  from  albumen,  but  afterwards  the  urine  became  albu- 
minous, and  casts  were  also  found.  In  these  cases,  it  seems  clear 
that  there  was  actual  nephritis.  And  it  does  not  follow  that 
impaired  excretory  power  of  the  kidneys  did  not  precede  the 
eclampsia,  because  albuminuria  did  not  precede  it.  A  pre-albumi- 
nuric  stage  is  recognised  in  chronic  nephritis,  and  may  exist  also, 
for  a  few  hours  or  days,  in  the  more  acute  disease.  It  is  significant 
that  both  patients  had  before  shown  their  proclivity  to  epileptiform 
fits.  They  might,  therefore,  naturally  be  thrown  into  convulsions 
more  quickly  than  other  persons  would,  at  the  very  first  commence- 
ment of  kidney  derangement  :  and  the  convulsions  would  probably 
again  re-act  upon  the  kidney  disorder. 

The  immediate  mechanism  by  which  the  convulsions  are  produced 
is  uncertain.  They  may  be  caused,  like  the  spasms  produced  by 
strychnia,  by  the  direct  action  of  a  poison  on  the  nerve-centres. 
The  theory  of  Frerichs,  that  the  poison  is  carbonate  of  ammonia, 
produced  by  decomposition  of  urea,  has  not  been  confirmed.  Since 
convulsions  sometimes  occur  in  animals  bled  to  death,  it  has  been 
supposed  by  some  that  the  immediate  antecedent  is  anseinia__of 
the  brain,  caused  by  spasm  of  the  arteries.  Another  theory  of 
the_proTuction  of  cerebral  anamiia,  the  Traube-Eosenstem  theory, 
has  been  rather  widely  circulated.  It  was  suggested  by  Traube 
for  ordinary  imenric  convulsions,  and  has  been  adapted  by  Rosen- 
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stein  to  the  case  of  puerperal  eclampsia.  The  theory  is,  that 
there  is  excessive  arterial  pressure,  combined  with  watery  blood  ; 
that  this  produces  transudation  from  the  vessels,  and  thence 
cedema  of  the  brain,  by  which  the  vessels  are  in  their  turn  com- 
pressed, being  enclosed  within  the  skull,  and  so  anaemia  of  the 
brain  is  produced,  and  consequent  convulsions.  If  this  theory 
were  true,  since  the  same  cause  of  cedema  would  operate  all  over 
the  body,  the  tendency  to  ursemic  or  puerperal  convulsions  ought 
to  be  proportional  to  the  tendency  to  general  cedema.  This  is  not 
the_fact,  for  ordinary  ursemic  convulsions  .are  most  frequent  in  the 
case  of  contracted  granular  kidney,  when  there  is  little  or  no 
general  cedema  ;  and  general  cedema  is  generally  not  very  marked 
in  puerperal  eclampsia. 

Pathological  anatomy. — In  fatal  cases  of  eclampsia,  generally 
only  an  early  stage  of  tubal  nephritis  has  been  found,  and  some 
observers  have  not  detected  anything  more  than  congestion.  Braun, 
however,  found  evidence  of  nephritis  in  every  one  of  seven  cases 
in  which  the  kidneys  were  examined  microscopically,  and,  in  eight 
other  cases  not  examined  microscopically,  the  appearances  to  the 
naked  eye  were  the  same.  Of  four  fatal  cases  recorded  by  Bourne- 
ville,  parenchymatous  nephritis  was  found  in  one,  and  in  the 
remaining  three  the  appearance  of  acute  tubal  nephritis ;  namely, 
an  opaque,  swollen,  yellowish-white  cortical  substance,  and  deeply 
congested  pyramids.  Angus  Macdonald,  arguing  from  the  autopsies 
of  two  cases,  considered  the  renal  condition  to  be  a  degeneration 
rather  than  an  inflammation,  the  epithelial  cells  in  some  tubes 
being  converted  into  a  colloid  material,  which  plugs  both  these  and 
other  tubes.* 

Certain  cerebral  conditions,  such  as  anaemia  of  the  brain  sub- 
stance, congestion  of  the  meninges,  and  sometimes  small  extravasa- 
tions of  blood  in  the  brain  substance,  have  been  described.  None 
of  these  are  proved  to  be  the  essential  cause  of  the  convulsions,  and 
it  is  probable  that  the  small  extravasations  may  have  been  the 
result  rather  than  the  cause. 

Diagnosis. — The  diagnosis  from  hysterical  convulsions  is  easy. 
In  convulsions  set  up  by  some  gross  cerebral  lesion,  such  as 
cerebral  haemorrhage,  there  will  generally  be  accompanying  para- 
lysis, such  as  hemiplegia,  and  the  coma  will  come  on  more  suddenly. 

Prognosis. — The  prognosis   is  grave.    The  mortality  is  now     .c  "*o7 
reckoned  at  about  30  per  cent.,  and  it  was  greater  before  the  in- 
traduction  of  the  treatment  by  inhalation  of  chloroform.  About 
50  per  cent,  of  the  children  are  lost.    The  danger  is  greater,  the 
earlier  the  convulsions  begin.     In  the  GuyTs  Charity,  the  mortality 

•  Obstet.  Journ.,  Vol.  VI.,  1878. 
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was  50  per  cent,  in  cases  which  began  before  the  onset  of  labour, 
25  per  cent,  in  those  which  began  during  labour,  and  only  8  per 
cent,  in  those  which  began  after  delivery,  the  total  mortality  being 
25  per  cent,  up  to  1875.  In  the  ten  years  1875 — 1885,  however, 
the  mortality  was  only  9  per  cent.  Lohlein's*  statistics  give  a 
mortality  of  40-5  per  cent,  out  of  83  cases  which  began  before  the 
onset  of  labour.  Death  most  frequently  results  from  the  coma,  with 
exbanstion,  sometimes  jt_^urs_in_aL^arpxysm.  There  is  also  a 
predisposition  to  puerperal  disorders,  such  as .  septicBemia,  pneumonia, 
and,  it  is  said,  to  postpartum  haemorrhage. 

Treatment. — Prophylactic  treatment,  for  cases  in  which  albu- 
LN  ,  minuria  has  been  discovered,  has  been  already  considered  under  the 
'  head  of  albuminuria.    Whenoneor  more  convulsions  have  occurred, 

the  first  treatment  should  be  to  give  an  active  purgative.  This 
lowers  arterial  tension,  without  weakening  so  much  as  venesection, 
i  t  may  possibly  carry  off  some  poisonous  material  from  the  blood 
through  the  bowel,  and  it  may  sometimes  remove  one  of  the  sources 
of  reflex  irritation  in  the  shape  of  an  accumulation  in  the  bowels. 
When  the  patient  is  conscious,  any  hydragogue  purgative,  such 
as  the  Pulvis  Jalapaa  Co.,  may  be  used.  If  she  is  comatose,  the 
best  plan  is  to  place  two  drops  of  croton  oil  at  the  back  of  the 
tongue. 

In  former  days  the  great  remedy  for  convulsions  was  venesection  ; 
and  there  is  no  doubt  that  this  remedy  does  tend  to  check  the 
convulsions,  at  any  rate  for  a  time.  If,  however,  it  be  true  that 
convulsions  imply  anaemia  rather  than  congestion  of  the  brain, 
bleeding  does  not  seem  to  be  a  rational  remedy,  and  there  is  reason 
to  believe  that,  although  it  may  check  the  convulsions  for  a  time, 
yet  the  final  effect  is  not  satisfactory.  It  was  shown  by  Dr. 
Phillipsf  that  the  general  results  of  treatment  by  the  administration 
of  chloroform,  without  any  bleeding  are  more  favourable.  The 
case  already  referred  to  (see  p.  324),  in  which  convulsions,  having  all 
the  characters  of  eclampsia,  but  without  any  albuminuria,  followed 
severe  post-partum  hemorrhage,  shows  that  bleeding  cannot  be 
relied  upon  to  stop  convulsions,  and  favours  the  view  that  extreme 
anaemia  rather  promotes  them.  Venesection  therefore  should 
generally  be  reservedfOTjJa^iesort  in  cases  in  which  all  other 
means  fail  to~^eXthT"co^vulsions,  or  in  which  it  is  thought 
that  extreme  venous  congestion  of  lungs  would  be  relieved  by  a 

slight  depletion.  . 
I  The  administration  of  cUoroformjBjhe  most  valuable  remedy 

'"b       of  aU.    It  has  a  great  influence  in  preventing  the  recurrence  of  the 

•  Zeitsohr.  f.  Geburtsh.  u.  Gynrek.,  B.  iv.  H.  2. 
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fits,  and  it  allows  any  necessary  manipulations  to  be  carried  out 
without  the  probability  of  exciting  a  paroxysm.    When  the  adminis- 
tration is  commenced  during  the  consecutive  coma,  this  condition  is 
generally  ameliorated.    The  arterial  tension  is  lowered,  and  the 
pulse  at  the  same  time  becomes  slower,  restlessness  is  diminished, 
contraction  of  the  pupils  passes  off,  and  usually  the  breathing 
becomes  less  stertorous,  and  the  venous  congestion  of  the  face 
diminishes.    Chloroforrn  should  always  be  administered  when  fitsjitewOu*^  Ui 
are  recurring  frequently,  when  they  leave  the  patient  comatose  in  Cffv^ 
the"  intervals,  or  when  there  is  material  elevation  of  temperature.      1 ' 
At  first  the  patient  may  be  brought  pretty  fully  under  the  influence 
of  the  drug,  but  afterwards  it  may  be  given  only  from  time  to  time, 
and  in  partial  degree.    Any  premonitory  signs  of  a  paroxysm,  such 
as  increased  muscular  restlessness,  more  rapid  breathing  or  con- 
traction of  the  pupils,  are  indications  for  giving  more  of  the  chloro- 
form, and  so,  a  fortiori,  is  the  recurrence  of  a  fit.    When  chloroform 
is  given  judiciously,  in  this  partial  degree,  the  administration  may 
be  continued  for  hours  together  without  danger.    Next  to  chloro-rf^C^X 
form,  the  most  valuable  drugs  are  chloral,  bromide  of  potassium,!  > 
morphia  administered  subcutaneously,  and  pilocarpine.    These  arej^^ 
most  suitable  for  mild  cases,  such  as  those  which  commence  after  U 
delivery  usually  prove  to  be,  and  for  those  in  which  it  is  either  ^ 
impossible  to  carry  out  the  prolonged  administration  of  chloroform, 
or  it  is  thought  unsafe  to  continue  it  longer.    Thirty  grains  of 
chloral,  with  the  same  quantity  of  bromide  of  potassium,  may 
be  given  either  by  mouth  or  by  enema  in  one  or  two  doses. 
Acetate  of  morphia  may  be  injected  in  a  dose  of  a  third  of  a 
grain,  and  this  may  be  repeated,  if  necessary.    The   uses  of 
either  of  these  drugs  may  be  combined,  if  necessary,  with  the 
aclministration  of  chloroform. 

Pilocarpine  may  be  administered  subcutaneously  in  doses  of  ^ — 
I  grain.  It  has  been  suggested  that  it  acts  favourably  by  reducing 
arterial  tension.  This  effect,  however,  is  very  much  less  marked 
than  in  the  case  of  nitrate  of  amyl  or  nitro-glycerine,  drugs  which 
do  not  appear  to  produce  an  equally  good  permanent  effect.  It  can 
therefore,  only  be  accepted  as  an  empirical  result  that  pilocarpine 
appears  to  tend  to  prevent  the  recurrence  of  the  convulsions.  This 
drug  is  recommended  for  _all  cases  in  which  symptoms  are  still 
threatening  when  delivery  has  been  completed,  or  when  it  is  thought 
undesirable  to  prolong  the  administration  of  chloroform.  It  is 
dangerous,  however,  to  give  it  if  the  patient  is  deeply  comatose. 
For,  if  profuse  salivation  occurs  under  such  circumstances,  the 
patient  may  become  asphyxiated  by  the  secretion  getting  into  the 
larynx  and  bronchi. 
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In  the  convulsions,  care  should  be  taken  to  prevent  _the__tongue 
being  bitten,  as  far  as  possible.  This  may  be  done  either  by  placing 
a  soft  folded  handkerchief  between  the  jaws,  so  as  to  depress  the 
tongue,  or  by  keeping  a  piece  of  cork  or  indiarubber  between  the 
molar  teeth. 

If  labour  has  not  commenced,  the  great  question  is  whether  to 
induce  labour  or  not.  In  mild  cases,  in  which  only  one  or  two 
or  three  fits  occur  at  wide  intervals,  and  leave  no  notable  coma,  it 
may  be  sufficient  to  give  purgatives,  chloral,  and  bromide  of  potas- 
sium, and  put  the  patient  on  a  milk  diet,  watching  carefully  the 
proportion  of  albumen  in  the  urine.  But  if  the  case  is  at  all 
severe — and  it  is  to  be  remembered  that  cases  commencing  before 
labour  are  much  the  most  dangerous  of  all — no  time  shoulcl_be 
lost  in  inducing  labour,  since  nothing  exercises  so  favourable  an 
influence  as  the  completion  of  delivery  both  as  regards  the  con- 
vulsions and  the  condition  of  the  urine.  The  first  principle  is  to 
carry  out  no  manipulation  except  with  the  aid  of  chloroform,  for 
fear  of  setting  up  a  paroxysm.  The  best  mode  of  induction  is  to 
puncture  the  membranes.  This  at  once  takes  off  some  of  the  reflex 
irritation  by  diminishing  the  tension  of  the  uterus.  In  some  cases 
I  have  found  this  suffice  to  stop  the  fits,  while  labour  has  not  come 
on  for  a  day  or  so.  If  the  fits  continue,  and  labour  does  not 
progress,  the  os  should  be  dilated  with  hydrostatic  bags,  chloroform 
being  given  meanwhile. 

The  patient  being  already  in  labour,  the  general  principle  is  to 
accelerate  the  labour,  if  it  does  not  proceed  rapidly,  so  far  as  this 
can  be  done  without  any  violent  interference,  chloroform  being 
always  given  during  manipulations,  even  the  passing  of  a  catheter. 
The  second  stage  is  often  rapid  and  tumultuous,  but  the  first  stage 
is  apt  to  be  protracted.  If  the  labour  progresses  satisfactorily,  no 
interference  with  it  is  needed.  Otherwise  hydrostatic  bags  may  be 
used ;  after  rupture  of  the  membranes,  forceps  may  be  applied,  as 
soon  as  the  os  is  dilated  enough,  or,  if  necessary,  version  may  be 
performed  at  rather  an  earlier  stage.  In  rare  cases  craniotomy 
may  be  called  for,  especially  if  there  is  evidence  that  the  child  is 
dead. 

After  delivery,  if  the  patient  is  to  recover,  the  interval  between 
the  fits  becomes  longer,  and  the  temperature  falls,  although  coma 
may  sometimes  continue  for  a  day  or  two.  Chloroform  may  still 
be  given,  if  fits  recur  frequently,  otherwise  this  is  the  most  favour- 
able time  for  the  action  of  chloral  with  bromide  of  potassium,  or 
subcutaneous  injections  of  pilocarpine  or  morphia. 

A  watch  should  be  kept  upon  the  temperature,  since  a  consider- 
able elevation  of  it  is  of  the  gravest  prognosis.    If  it  rises  to  a  very 
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high  point,  as  above  104°,  cold  should  be  applied  to  the  head,  or, 
if  necessary,  to  the  whole  body,  till  it  is  reduced.  This  may  be 
effected  by  an  ice-water  cap,*  or,  if  necessary,  by  cold  sponging. 
The  very  high  temperatures,  however,  are  rarely  observed  when  the 
fits  are  kept  in  check  by  chloroform,  or  when  venesection  is 
employed,  even  though  the  result  may  be  fatal. 

Other  Disorders  produced  by  Mechanical  Causes. 

(Edema. — (Edema  of  the  lower  limbs,  and  sometimes  of  the 
vulva,  is  a  common  result  of  the  pressure  of  the  gravid  uterus. 
The  tendency  to  cedema  is  increased  if  there  be  anaemia  in  addition. 
The  condition  is  not  of  much  consequence,  so  long  as  it  is  certain 
that  it  is  not  due,  in  part,  to  nephritis. 

Treatment. — Avoidance  of  standing  and  frequent  or  occasional  rest 
in  the  horizontal  position  should  be  enjoined.  The  bowels  should 
be  kept  acting  regularly,  to  prevent  an  increase  of  pressure  on  the 
veins  by  a  loaded  rectum  or  a  sigmoid  flexure,  but  violent  or  hydra- 
gogue  purgatives  should  be  avoided,  as  tending  to  increase  anaemia. 
If  anaemia  is  present,  iron  may  be  given  with  advantage. 

Varicose  Veins.— Varix  of  the  veins  of  the  legs,  thighs,  and 
sometimes  of  the  vulva  and  vagina,  is  also  a  result  of  pressure, 
especially  in  multipara,  when  the  veins  have  been  subject  to 
repeated  distension  from  the  same  cause.  The  increased  volume 
of  the  blood  may  have  some  influence  in  the  causation  as  well  as 
the  local  pressure.  Sometimes  thrombosis  and  phlebitis  occur  in 
the  distended  veins,  especially  those  of  the  leg.  Instances  are  on 
record  of  fatal  haemorrhage  from  spontaneous  rupture  of  a  vein 
in  the  leg,  or  laceration  by  violence  of  a  varicose  vein  of  the  vulva. 
If  a  vein  is  ruptured  beneath  the  mucous  membrane,  hematoma  of 
the  vulva  is  produced.    This  will  be  considered  hereafter. 

Treatment. — Varicose  veins  in  general  should  be  treated  by  keeping 
up  the  legs  as  much  as  possible,  administration  of  laxatives,  and  the 
use  of  elastic  stockings  or  bandages  for  the  legs.  If  phlebitis  occurs, 
the  recumbent  position  must  be  maintained,  and  anodyne  lotions 
applied.  In  the  case  of  rupture  of  a  vein,  firm  local  pressure  will 
arrest  the  bleeding. 

Haemorrhoids. — The  passive  congestion  from  pressure  on  the 
rectal  veins,  added  to  the  active  congestion  which  prevails  through- 
out the  pelvis,  in  consequence  of  the  stimulus  of  the  pregnant 
uterus,  tends  to  the  production  of  haemorrhoids.  The  tendency  is 
often  greatly  increased  by  the  constipation  which  is  so  common  in 

*  Either  Thornton's  ice-water  cap,  made  of  elastic  tubing,  or  Letter's  temperature 
regulator,  made  of  metal  tubing. 
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pregnancy.  The  faecal  accumulation  compresses  the  hemorrhoidal 
veins  ;  violent  straining  further  increases  the  venous  tension,  and 
may  set  up  inflammation  in  the  haemorrhoids.  A  similar  effect  may 
be  produced  from  violent  straining  in  diarrhoea,  or  from  the  action 
of  too  strong  purgatives.  Internal  haemorrhoids  are  liable  to  bleed 
in  pregnancy,  sometimes  to  a  serious  extent.  External  haemorrhoids, 
which  are  the  commoner,  often  become  inflamed,  and  cause  much 
pain  in  defecation. 

Treatment. — The  general  treatment  is  to  give  gentle  laxatives,  but 
avoid  any  violent  purgatives.  The  laxatives  most  suitable  for  use 
in  pregnancy  have  already  been  mentioned  (see  p.  310).  Aloes,  in 
small  doses,  is  sometimes  useful,  although,  in  large  doses,  it  is 
specially  to  be  avoided,  on  account  of  its  special  action  upon  the 
rectum.  If  the  piles  are  external,  the  patient  should  avoid  using 
any  paper  after  defecation,  but  instead  of  this  take  a  vessel  of  water 
and  a  small  sponge  to  the  closet,  and  wash  with  the  sponge.  The 
water  may  be  hot  if  the  piles  are  inflamed,  otherwise  cold.  For 
inflamed  external  piles,  an  ointment  consisting  of  equal  parts  Ung. 
Zinci  Oxidi,  Ung.  Plumbi  Acetat.,  Ung.  Hydrarg.  Nitrat.  Dibit., 
may  be  used.  The  distilled  extract  of  hamamebs  (Pond's  extract  or 
hazeline)  may  be  used  externally  undiluted,  or  may  be  injected  into 
the  rectum,  diluted  with  two  parts  of  water,  by  means  of  the  ordi- 
nary glycerine  injection  syringe,  holding  two  drachms. 


CHAPTER  XXI. 

ABNORMALITIES   OF  THE  UTERUS. 

Congenital  malformations  of  uterus  and  vagina. — 

The  case  of  pregnancy  in  a  rudimentary  uterine  horn,  leading  to 
rupture,  has  been  already  described  (see  p.  295).  When  the  uterus 
consists  of  one  developed  half  only  (uterus  unicornis),  and  pregnancy 
occurs  in  it,  the  course  of  pregnancy  and  labour  is  usually  normal. 
Several  varieties  occur  of  double  uterus  or  vagina.  Both  vagina  and 
uterus  may  be  double  (see  Fig.  114,  p.  262),  the  vagina  maybe 
single  and  whole  uterus  double,  the  uterus  may  have  a  single  cervix 
and  double  body  (see  Fig.  115,  p.  262),  or  the  body  may  be  only 
partially  divided.  In  all  these  conditions  pregnancy  is  possible  on 
one  or  both  sides,  and  generally  goes  on  to  a  normal  termination. 
The  possibility  of  superfoetation  in  a  double  uterus  has  already  been 
considered  (see  p.  263).  Labour  may  be  retarded  when  the  uterus 
is  double,  from  weakness  of  the  muscular  wall,  from  deviation  of  the 
uterine  axis,  or  from  the  other  side  forming  an  obstruction.  In  one 
case  I  have  known  the  head  of  the  child  to  get  into  the  second  half 
of  a  double  uterus,  and  form  a  mass  in  the  pelvis,  preventing  the 
progress  of  labour,  and  necessitating  Caesarian  section,  which  was 
successfully  performed.  I  have  found  the  placenta  retained,  and 
very  difficult  to  reach,  at  the  extremity  of  a  long  diverging  horn. 
From  a  similar  cause,  post-partum  haemorrhage  may  occur.  When 
the  body  of  the  uterus  is  double,  and  one  side  pregnant,  a  decidua 
is  formed  on  the  unimpregnated  side,  and  is  generally  expelled  after 
delivery.  This  may  be  the  only  sign  which  calls  attention  to  the 
fact  of  some  abnormality  existing.  The  exact  character  of  the 
abnormality  is  best  made  out  just  after  delivery,  when  the  exterior 
of  the  uterus  can  be  easily  manipulated  through  the  relaxed 
abdominal  walls,  and  the  finger  can  be  introduced  into  the  interior. 


Displacements  of  the  Uterus  and  Vagina. 

Anteversion  and  anteflexion. — In_  the  early  months  of 
pregnancy  there  is  usually  some  increase  in  the  normal  anteflexion 
of  the  uterus,  and  its  anteversion  in  reference  to  the  axis  of  the 
brim,  the  bladder  being  empty  or  nearly  empty,  in  consequence  of 
the  increased  weight  of  the  fundus.    Sometimes  these  conditions  are 
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exaggerated,  especially  when  the  uterus  has  been  anteverted  or  ante- 
flexed  before  impregnation.    Generally  the  symptoms  are  slight,  but 

•  twa^I -.  some  irritability  of  bladder  or  rectum  may  result  from  pressure  of 
m^fcthe  fundus  upon  the  former,  and  of  the  cervix  upon  the  latter.  It 

rt^ACw-frj  is  considered  by  Dr.  Graily  Hewitt,  that  anteflexion  in  early  preg- 
tAootoo  nancy  is  the  chief  cause  of  vomiting,  and  has  a  strong  tendency 
to  lead  to  abortion,  but  these  conclusions  have  not  been  generally 
accepted.  It  is  not  possible  for  the  fundus  to  become  incarcerated 
in  anteflexion  as  it  does  in  retroflexion,  unless  some  other  morbid 
condition,  such  as  a  fibroid  tumour,  co-exists.  As  the  uterus 
enlarges,  the  fundus  rises  out  of  the  pelvis,  above  the  level  of  the 
pubes. 

In  the  later  months  of  pregnancy,  anteversion,  generally  combined 
with  anteflexion,  appears  in  a  different  form,  and  leads  to  the  con- 
dition known  as  pendulous  belly.  It  is  generally  due  to  the  laxity 
of  the  abdominal  walls  in  multipara?.  The  heavy  fundus  hangs 
forward  over  the  pubes,  so  that  the  front  of  the  fundus  may  be  at  a 
lower  level  than  the  centre  of  the  uterus.  In  extreme  cases,  the  recti 
are  widely  separated,  so  that  the  fundus  forms  a  kind  of  hemia, 
covered  only  with  skin,  fascia,  and  connective  tissue.  This  displace- 
ment is  promoted  by  contraction  of  the  pelvis,  sufficient  to  prevent 
the  head  from  lying  in  the  pelvic  cavity,  by  any  deformity  which 
diminishes  the  space  between  the  pelvis  and  the  ribs,  so  that  there 
is  not  room  for  the  axis  of  the  uterus  to  lie  in  its  usual  position,  and 
by  lordosis  of  the  lumbar  vertebrae,  which  pushes  the  posterior  wall 
of  the  uterus  forward. 

When  the  displacement  is  considerable,  there  is  difficulty  in 
walking,  dragging  pain  from  the  stretching,  sometimes  irritability 
of  the  bladder  from  the  pressure  upon  it,  sometimes  oedema  at  the 
lower  part  of  the  abdominal  wall.  There  is  a  tendency  to  abnormal 
presentations  of  the  foetus  from  the  altered  influence  of  gravity. 

Treatment— Little  or  no  treatment  is  usually  required  for  ante- 
versTorTor  anteflexion  in  the  early  months.  Moderate  restjnjhe 
dorsal  position  may  be  employed,  and,  if  necessary,  a  hypogastric 
belt  may  be  worn  when  the  fundus  has  begun  to  rise  above  the 
M  pubes.  Anteversion  pessaries  are  not  to  be  recommended  in  preg- 
nancy. For  the  displacement  in  the  later  months,  a  firm  abdominal 
belt  should  be  worn,  carrying  the  fundus  backward  and  upward. 

Retroflexion  and  retroversion.— These  are  by  far  the 
gravest  displacements  of  the  pregnant  uterus.  In  the  great  majority 
of  cases  the  version  and  flexion  are  combined.  A  perfectly  straight 
retroverted  gravid  uterus  is  hardly  found,  except  in  the  rare  cases 
in  which  the  displacement  is  produced  suddenly  by  violence  or 
strain.    In  some  cases,  however,  the  version  and,  in  others,  the 
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flexion,  is  the  prominent  element.  Retroflexion  entirely  without 
retroversion  rarely,  if  ever  occurs,  for  the  cervix  is  almost  always 
tilted  forward  more  or  less.  Retroversion  with  retroflexion,  in  its 
complete  form,  cannot  exist  heyond  about  the  end  of  the  fourth  or 
the  middle  of  the  filth  month  of  pregnancy,  for,  after  that,  the 
fundus  is  too  large  to  he  contained  in  the  pelvis. 

Causation. — This  displacement  arises  out  of  a  previous  displace- 
ment of  an  unimpregnated  uterus.  In  the  great  majority  of  cases, 
the  displacement  has  become  gradually  aggravated  in  consequence 
of  the  growth  of  the  uterus.  Before  pregnancy  the  uterus  has 
been  either  retroverted,  or,  more  frequently,  in  the  commoner  con- 
dition of  retroflexion  combined  with  retroversion.  In  either  case 
there  has  been  more  or  less  of  that  partial  prolapse  which  is  the 
almost  invariable  antecedent  and  accompaniment  of  retroversion. 
Pregnancy  having  occurred,  the  growing  fundus  begins  to  press 
upon  surrounding  parts.  In  a  considerable  proportion  of  cases  of 
this  kind  the  uterus  eventually  rights  itself  spontaneously,  and  the 
fundus  rises  out  of  the  hollow  of  the  sacrum  into  the  abdomen. 
The  mechanism  by  which  this  happens  appears  to  depend  upon  the 
fact  that  the  state  of  the  pregnant  uterus  is,  to  some  extent,  plastic, 
and  yields  gradually  to  continuous  pressure.  Thus,  being  pressed 
upon  on  all  sides  in  the  pelvis,  as  it  enlarges,  it  expands  in  the  direc- 
tion of  least  pressure,  that  is,  toward  the  pelvic  brim,  until  at  length 
the  fundus  is  able  to  get  above  the  promontory  of  the  sacrum. 

If  this  spontaneous  rectification  does  not  occur,  just  the  reverse 
generally  happens,  and  the  displacement  becomes  aggravated,  the 
element  of  retroversion  more  especially  being  increased,  so  that  the 
cervix  is  tilted  more  and  more  forward  and  upward,  stretching  the 
anterior  vaginal  wall  and  the  urethra.  This  is  due  to  the  fact  that 
the  presence  of  the  enlarged  displaced  fundus  excites  bearing-down 
efforts  by  which  it  is  forced  lower  and  lower,  and  the  cervix  thereby 
tilted  forward  and  upward.  Sometimes  the  fundus  comes  low  enough 
actually  to  rest  upon  the  perineum,  and  it  has  even  been  known 
to  distend  the  anus.  Toward  the  end  of  the  third  month  the  uterus 
begins  to  be  so  large  that  the  fundus,  lying  from  the  first  in  the 
hollow  of  the  sacrum,  is  detained  under  the  sacral  promontory,  and 
is  unable  to  rise  above  it,  since  the  antero-posterior  diameter  of  the 
pelvic  brim  is  less  than  that  of  the  pelvic  cavity  (see  p.  14).  In  this 
way  arises  incarceration  of  the  retroverted  gravid  uterus.  Its  pres- 
sure on  surrounding  parts  grows  greater ;  the  cervix  is  pushed  more 
and  more  forward  and  upward,  since  the  fundus  cannot  rise,  and 
eventually  a  stage  is  reached  at  which  the  pressure  of  the  cervix  on 
the  neck  of  the  bladder,  generally  combined  with  the  stretching 
upward  of  the  urethra,  causes  retention  of  urine  (Fig.  123,  p.  334). 
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Though  this  gradual  mode  of  origin  is  the  rule,  in  rare  cases  the 
displacement  arises  suddenly.  Either  a  fall  on  the  back,  or  a 
sudden  muscular  strain  or  bearing-down  effort,  forces  the  fundus 
down  into  the  hollow  of  the  sacrum.  If  this  happens  toward  the 
end  of  the  third,  or  in  the  fourth  month  of  pregnancy,  the  fundus 
will  be  so  large  that  it  cannot  easily  rise  again,  and  then  the 
symptoms  of  incarceration  come  on  suddenly  or  rapidly.  Even  this 
sudden  mode  of  origin,  however,  implies  a  previous  partial  displace- 
ment. The  fundus  must  have  been  inclined  more  backwards  than 
normal,  though  not  in  the  hollow  of  the  sacrum,  otherwise  the 
abdominal  pressure  would  have  acted  on  its  posterior,  not  on  its 


Fig.  123 


-Eetrofiexion  with  retroversion  of  gravid  uterus.  Bladder  distended. 


anterior  surface,  and  would  only  have  brought  it  into  increased 
anteversion  Such  inclination  of  the  fundus  backward  would  be 
greater  if  the  bladder  happened  to  be  full  at  the  time  when  the 
sudden  strain  or  fall  took  place. 

Results  _-Nature's_readiest  mode  of_relief>  the  occurrence  ot 
abortion.  Thls-may  happen  before  the  uterus  is  large  enough  to 
cause  incarceration.  Thus,  if  a^eriej^abortions  before  the  end 
of  the  third  month  has  occurred,  without  any  apparent  cause, 
and  an  examination  of  the  woman  is  made,  the  cause  is  sometimes 
revealed  in  retroflexion  of  the  uterus,  and  future  pregnane!* ^pro- 
ceed normally,  when  the  displacement  has  been  rectined  ^  hen 
the  uterus  is  incarcerated,  and  pressure  ^^^'f^S 
to  abortion  is  increased.  After  abortion,  the  flexion  ot 
is  apt  to  interfere  with  the  complete  evacuation  oi  the  ovum,  u  k 
^  evacuation  is  artificially  c  ompleted.   From  retention  of  a  portion 
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of  ovum  may  arise  metritis,  cellulitis,  or  peritonitis,  or  possibly  even 
septicaarnia. 

As  soon  as  retention  of  urine  is  produced,  grave  danger  arises  if 
the  case  is  not  promptly  treated.  The  bladder  becomes  greatly 
distended,  often  rising  above  the  level  of  the  umbilicus.  Some- 
times it  has  been  mistaken  for  an  ovarian  tumour.  Eventually  the 
tension  is  somewhat  relieved  by  some  of  the  urine  dribbling  away. 
The  retained  urine  soon  decomposes,  and  sets  up  cystitis.  When 
drawn  off,  it  may  be  found  bloody  and  intensely  fcetid  and  ammo- 
niacal.  Sometimes  the  inflammation  of  the  bladder  is  so  severe 
as  to  cause  sloughing  of  its  mucous  surface.  Casts  of  its  interior  thus 
produced  have  been  expelled.  The  pressure  extends  backwards  to 
the  kidneys,  and  may  set  up  albuminuria,  nephritis,  and  uremia. 
The  septic  inflammation  may  also  extend  backward  to  the  kidneys, 
and  lead  to  suppuration  and  the  so-called  "  surgical  kidney."  Earely 
the  bladder  ruptures,  or  gives  way  by  ulceration,  and  rarely,  also, 
peritonitis  arises.  The  most  frequent  cause  of  a  fatal  result  is  the 
inflammation  of  bladder  and  kidneys. 

Even  when  the  stage  of  incarceration  has  been  reached,  a  natural 
termination  is  possible,  without  the  occurrence  of  abortion,  provided 
the  dangers  arising  from  retention  of  urine  are  averted  by  the 
catheter  being  used  whenever  required.  The  plastic  uterus  gra- 
dually accommodates  itself  by  expanding  upwards  in  the  direction 
of  the  pelvic  brim,  the  only  direction  in  which  expansion  is  possible, 
until  it  has  reached  a  sufficient  size  to  allow  the  major  part  of  the 
fcetus  to  rise  out  of  the  pelvis  into  the  abdomen.  It  appears  that, 
during 'this  process,  the  fundus  uteri  gradually  rises  into  the  ab- 
ctomen,  escaping  past  the  promontory  of  the  sacrum  by  gradual 
growth  rather  than  sudden  movement,  and  that,  at  any  rate  in  most 
such  cases,  the  uterus  thus  eventually  rights  itself,  although  for 
some  time,  and  perhaps  even  to  full  term,  a  bulging  pouch,  consist- 
ing of  the  lower  portion  of  the  posterior  uterine  wall,  may  still  be 
felt  in  the  pelvis  behind  the  cervix. 

R.  Barnes  describes  an  incomplete  retroflexion  as  persisting  in  some 
cases  to  Ml  term,  the  uterus  being  converted  into  two  pouches, 
a  pelvic  pouch  containing  the  head  or  breech,  and  an  abdominal 
pouch  containing  the  bulk  of  the  fcetus,  the  cervix  remaining  dis 
placed  forwards  and  upwards  above  the  symphysis  pubis.  H 
considers  that  this  condition,  is  developed  out  of  a  retroflexion  L. 
the  early  months  by  a  pouch-like  diverticulum  being  formed  from 
the  upper  surface— that  is,  the  original  anterior  wall— of  the 
uterus,  which  eventually  becomes  the  abdominal  pouch,  receiving 
the  greater  bulk  of  the  fcetus.  In  most  cases  this  condition  comes 
under  observation  only  when  labour  comes  on,  and  its  progress 
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,  is  arrested  on  account  of  the  displaced  position  of  the  os.  Depaul* 
contends  that  Barnes'  explanation  is  incorrect,  that  the  pelvic  pouch 
is  really  formed  by  sacciform  development  of  the  posterior  uterine  wall, 
and  is  not  clue  to  retroflexion  in  the  early  months.  He  bases  his 
view  upon  the  autopsy  oflTcase  in  -which  the  posterior  uterine  wall 
was  found  to  be  lengthened,  not  the  anterior,  as  should  be  the  case 
according  to  Barnes'  explanation.  Barnes  states  that  he  has  observed 
the  phenomena  from  beginning  to  end,  but  does  not  record  any 
verification  by  autopsy. 

Symptoms.— Tor  the  first  month  or  two  there  may  be  little  or  no 
syiipTolnTTut  generally  there  is  an  increase  of  the  symptoms  pre- 
-    —     viously  associated  with  the  retroflexion,  especially  bearing-clown 
1"  ^     pain  in  the  pelvis,  chiefly  towards  the  back,  and  pain  and  difficulty 
^defecation  ;  usually  constipation  is  marked  ;  sometimes  there  is 
kuWrhcea,  sometimes  irritability,,  of  bladder.    Then,  generally 
before"  the  end  of  the  third  month,  or  early  in  the  fourth  month, 
"T\V       retention  of  urine  is  produced.    This  generally  happens  the  later, 
the  greatefislhTamount  of  room  in  the  pelvis.    Often,  it  begins 
rather  suddenly  ;  perhaps  in  consequence  of  some  strain  or  bearing- 
down  effort.    The  distress  then  quickly  becomes  considerable  ;  the 
svmptoms  of  pelvic  pressure  are  increased,  but  the  most  acute  pam 
is  due  to  the  condition  of  the  bladder.    Keflex  symptoms  are 
excited  by  the  presence  of  the  displaced  fundus  like  a  foreign  body 
pressing  upon  the  rectum.    These  chiefly  take  the  form  of  bearing- 
clown  efforts,  by  which  the  mischief  is  aggravated.  Sometimes 
nausea  and  vomiting  are  produced.   Later  constitutional  disturbance 
with  pyrexia  is  produced  by  the  decomposition  of  the  urine,  the 
inflammation  of  the  bladder,  and  finally  the  damage  to  the  kidneys, 
which  may  lead  to  uremic  symptoms.    Pain  indicative  of  pejata- 
nitis  is  rare,  but  pain  from  distension  and  inflammation  of  bladder, 
with' pelvic  pressure,  Say  be  severe  and  agonizmg  without  the 
existence  of  any  peritonitis. 

men  the  retroversion  is  suddenly  produced  as  the  result  of  a 
i  fall  or  strain,  the  acute  symptoms  of  pressure  come  on  suddenly 
\  and  there  may  be  in  addition  the  symptoms  of  shock,  pallor,  rapid 
(  feeble  pulse,  sometimes  nausea  and  vomiting. 

Diagnosis.— The  most  characteristic  symptom  is  that  of  retention 
ofu^combinedwithjam^^ 

any  rase  of  retention  of  urine,  where  pregnancy  is  possible  inquiry 
should  be  made  about  the  state  of  menses,  and  the  likelihood  of 
retroversion  of  the  gravid  uterus  be  borne  in  mind.  It  must  at 
course  be  remembered  that  hemorrhage  may  occur  if  aboition  is 
totened,  but,  if  pregnancy  exists,  there  will  generally  have  been 
»  Archives  de  Tocologie,  187G. 
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some  amenorrhoca.  Sometimes  the  complaint  made  is  not  of  reten- 
tion, but  of  inability  to  hold  the  urine,  this  condition  being  due  to 
the  dribbling  away  from  the  distended  bladder. 

The  abdomen  may  probably  be  found  occupied  by  the  distended 
bladder.  The  nature  of  this  swelling  will  be  cleared  up  by  the  use 
of  the  catheter.  On  vaginal  examination,  after  the  bladder  has 
been  emptied,  the  rounded  swelling  behind  the  cervix  formed  by 
the  pregnant  fundus  will  have  to  be  distinguished  from  other 
swellings  which  may  be  found  there.  It  will  be  larger  than  in  the 
case  of  retroflexion  of  the  unimpregnated  fundus.  The  occurrence 
of  amenorrhoea,  changes  in  the  breasts,  and  other  signs  of  pregnancy, 
will  help  the  diagnosis.  Less  will  be  felt  of  the  fundus  uteri 
from  the  hypogastrium  than  should  be  felt  in  correspondence  with 
the  date  of  pregnancy ;  and  on  In-manual  examination,  the  com- 
plete absence  of  the  fundus  from  its  normal  position  in  front  may 
be  made  out.  The  continuity  of  the  swelling  behind  with  the 
cervix,  and  the  conjoint  movement  of  the  two,  may  also  generally 
be  ascertained. 

The  case  of  a  tumour  behind  the  uterus  will  generally  be 
distinguished_by  the  condition  of  the  cervix.  In  retroflexion  of  the 
gravicT  uterus,  there  is  almost  always  some  retroversion  also  ;  the 
cervix  is  tilted  more  or  less  forward  and  displaced  upward  as  well  as 
forward,  so  as  to  put  the  anterior  vaginal  wall  and  urethra  on  a 
stretch.  When  the  uterus  is  pushed  forward  by  a  tumour  behind, 
the  cervix  is  generally  lower  down,  and  looks  more  nearly  in  its 
normal  direction.  Of  these  two  signs,  the  direction  of  the  cervix  is 
the  more  important,  for  the  cervix  may  be  drawn  upward  in  the 
case  of  fibroid  or  ovarian  tumour.  In  the  case  of  tumour,  the 
fundus  may  also  be  made  out,  on  bi-manual  examination,  as  lying 
nTfrorrtr  Tmrtumours  most  likely  to  lead  to  error,  when  found 
IjehinrTtiie  cervix,  are  small  ovarian  or  fibroid  tumours,  or  the  sac 
of  e x tra^uterine  foetation,  the  last  being  especially  likely  to  cause  a 
mistake.  Retro-uterine  hematocele  and  inflammatory  swellings  have 
also  to  be  distinguished. 

In  some  cases  the  retroflexed  pregnant  fundus  may  be  detected 
as  varying  in  hardness,  in  conserruence  of  the  rhythmical  contractions 
of  the  uterus  during  pregnancy.  The  softening  of  the  cervix  will 
often  aid  in  distinguishing  the  case  from  one  of  a  tumour  displacing 
the  unimpregnated  uterus.  Sometimes  the  diagnosis  can  be  at 
once  completed  by  restoring  the  fundus  to  its  place. 

Treatment. — In  the  early  stage,  before  incarceration  has  taken 
place"  or  retention  of  urine  has  been  produced,  it  is  generally  easy 
to  replace  the  uterus.  The  patient  should  be  placed  in  the  semi- 
prone  position.  First  the  finger  in  the  posterior  cul-de-sac  of  the 
o.  z 
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vagina  pushes  the  fundus  upward  as  far  as  it  can  reach  ;  next  the 
finger  is  transferred  to  the  cervix  and  carries  the  cervix  well  back- 
ward into  the  cavity  of  the  sacrum.  By  this  means  the  fundus 
will  he  brought  still  further  forward.  Either  a  full-sized  Hodge's 
pessary,  or  an  elastic  ring*  pessary  should  then  be  introduced.  The 
object  is  to  maintain  or  complete  the  restoration  of  the  uterus  rather 
by  holding  the  cervix  backward  than  by  directly  pushing  the  fundus 
upward.  This  is  easier  in  the  case  of  the  pregnant,  than  in  that  of 
the  unimpregnatecl  uterus,  partly  because  the  organ  is  larger,  and 
partly  because  it  has  a  natural  tendency  to  straighten  itself  in  preg- 
nancy, when  opposing  forces  do  not  prevent  this.  Hence  the 
Hodge's  pessary,  which  in  some  cases  acts  by  direct  pressure  upon 
the  fundus,  has  not  the  same  advantage  over  the  ring  pessary  which 
it  has  in  retroflexion  of  the  unimpregnated  uterus.  For  the  first 
'QJ&XXNd  <J  eight  or  ten  weeks  of  pregnancy,  a  Hodge's  pessary  may  be  chosen. 

I  S  After  that  time  a  ring  pessary  acts  as  effectually  and  is  sometimes 
I  more  readily  tolerated. 

If  incarceration  and  retention  of  urine  have  already  been  pro- 
duced, the  first  thing  is  to  empty  the  bladder,  and  the  rectum  also 
by  enema,  if  there  is  any  collection  of  ffeces.  After  this,  if  the 
symptoms  have  been  acute  and  are  now  relieved,  and  if  there  is  no 
immediate  threatening  of  abortion,  it  is  often  a  good  plan  to  keep 
the  patient  in  bed  for  a  day  or  two,  and  as  much  as  possible  in  the 
semi-prone  position,  the  bladder  being  emptied  regularly,  to  see 
whether  spontaneous  restoration  will  occur.  If  not,  the  attempt 
should  be  made  to  restore  the  uterus,  or  this  plan  may  even  be 
adopted  at  the  outset.  I  have  hardly  ever  found  this  treatment  by 
immediate  reduction  either  fail  to  succeed,  or  lead  to  any  incon- 
venient result.  It  requires,  however,  some  dexterity  in  manipu- 
lation. .  . 

Great  assistance  is  derived  from  the  knee-elbow  position.  The 
patient  is  made  to  kneel  on  a  flat  couch  so  that  her  chest,  as  nearly 
as  possible,  touches  the  surface  of  the  couch,  and  the  thighs  are 
perfectlv  vertical.  This  position  makes  the  brim  of  the  pelvis 
look  almost  vertically  downward.  When  the  labia  are  separated, 
air  enters  the  vagina  and  distends  it  into  a  wide  cavity,  and  the 
contents  of  the  pelvis  are  drawn  toward  the  abdomen,  not  only  by 
their  own  gravity,  but,  in  a  measure,  by  that  of  the  abdominal  con- 
tents, which  produces  a  negative  pressure  (i.e.,  a  pressure  less  than 
that  of  the  atmosphere)  in  the  portion  of  the  abdomen  now  most 
gIg  v&tccl  • 

In  an  easy  case  the  uterus  is  restored  from  the  vagina  with  least 

•  The  best  form  of  ring  pessary  is  that  made  of  watch-spring  covered  with  india- 
rubber,  the  diameter  of  the  section  of  the  rubber  being  not  less  than  about  half  an  inch. 
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discomfort  to  the  patient.  Two  fingers  are  introduced  into  the  pos- 
terior cul-de-sac,  and  placed  upon  the  fundus  as  far  back  as  possible. 
The  fundus  is  then  pushed  toward  the  abdomen  as  far  as  the  fingers 
will  reach,  not  directly  upward,  but  toward  the  side  to  which  the 
fundus  is  already  inclined,  in  order  to  avoid  the  promontory  of  the 
sacrum.  This  will  generally  be  toward  the  right  side.  Meanwhile 
counter-pressure  may  be  made  upon  the  cervix,  or  opposite  pole  of 
the  uterus,  by  the  other  hand  placed  on  the  abdominal  wall  just 
above  the  pubes.  As  soon  as  the  fundus  has  receded  to  the  full 
length  of  the  fingers,  the  fingers  should  be  transferred  to  the  cervix, 
and  carry  this  fully  back  into  the  hollow  of  the  sacrum,  before  the 
patient  is  allowed  to  lie  down  upon  her  side.  If  the  fundus  has 
been  fully  restored,  it  will  generally  remain  in  position  ;  if  only 
partially,  the  displacement  recurs  at  once,  or  after  a  short  time. 

Restoration  hy  rertnm. — If  pressure  from  the  vagina  does  not  easily 
succeed,  pressure  from  the  rectum  shoidd  be  tried.  This  allows  the 
fingers  to  reach  further  back  and  more  completely  to  the  fundus,  and 
so  affords  a  greater  leverage.  The  fingers  can  also  thus  reach  higher 
in  the  pelvis,  especially  when  the  vagina  is  not  lax.  One  or  two 
fingers  should  be  passed  into  the  rectum,  the  knee-elbow  position 
being  used  as  before,  and  the  manipvdation  carried  out  in  precisely 
the  same  way  as  from  the  vagina.  Some  prefer  to  give  an 
anaesthetic  and  place  the  patient  in  the  semi-prone  position.  With 
a  nervous  patient,  this  plan  may  be  adopted  ;  otherwise  I  have 
found  the  advantage  of  the  anaesthetic  to  be  less  than  that  of  the 
knee-elbow  position.  But  in  any  case,  if  the  attempt  fails,  the 
patient  should  be  placed  under  anaesthesia,  and  taxis  again  tried, 
either  in  the  semi-prone  or  the  dorsal  position,  whichever  is  found 
most  convenient.  After  the  .replacement,  the  patient  should  be  kept 
in  bed  for  a  day  or  two,  and  an  opiate  given,  lest  abortion  should 
come  on  afterwards. 

Elastic  pressure. — If  digital  replacement  fails,  the  method  of 
gradual  pressure  shoidd  be  tried.  An  air-ball  pessary  may  be 
placed  hxJhe_ragina,  as  far  back  toward  the  fundus  as  possible, 
and  its  inflation  increased  from  time  to  time  by  means  of  the  air- 
pump  with  which  it  is  fitted.  If  this  fails,  pressure  for  some  hours 
by  an  air-ball  pessary  or  Barnes'  bag  in  the  rectum  may  be  tried. 
As  in  the  case  of  digital  pressure,  the  pressure  from  the  rectum  has 
a  greater  mechanical  advantage,  but  it  is  much  more  painful  to  the 
patient.  It  cannot  be  continued  so  long,  and  an  opiate  will  often 
be  required  during  the  process. 

Induction  of  abortion. — If  all  these  methods  fail,  it  is  better  to 
wait,  and  hope  for  gradual  spontaneous  restoration,  keeping  the 
bladder  emptied,  unless  there  are  grave  constitutional  symptoms. 

z  2 
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If  there  are,  abortion  should  he  induced.  If  possible,  a  sound  or 
stylet  should  be  passed  through  the  os,  so  as  to  rupture  the  mem- 
branes. If  this  proves  impossible,  owing  to  the  displacement  of  the 
os,  it  has  been  recommended  to  draw  off  the  liquor  aninii  by  punc- 
turing from  the  vagina  with  an  aspirator  needle,  but  I  have  never 
known  this  to  be  necessary.  The  uterus  will  right  itself  to  a 
considerable  extent  at  any  rate,  as  it  expels  its  contents.  The 
treatment  of  the  partial  retroflexion,  real  or  supposed,  continuing 
up  to  labour  at  full  term  will  be  considered  hereafter.  (Chapter 
XXVII.) 

HtxAsjJb*  V  The  use  of  any  pessary  introduced  in  the  early  months  should 
iHouj^-W  C»  generally  be  continued  up  to  about  the  end  of  the  fourth  month. 

After  that  time  the  fundus  uteri  becomes  too  large  to  descend  again 
into  the  pelvis,  and  the  pessary  should  therefore  be  removed. 

Prolapse  of  the  uterus  and  vagina. — Prolapse  of  the 
uterus  may  be  real  in  the  early  months  of  pregnancy,  or  it  may  be 
apparent,  being  really  elongation  of  the  cervix  ;  or  again  there  may 
be  that  condition  which  in  apparent  procidentia*  of  the  unimpreg- 
nated  uterus  is  the  commonest,  namely,  an  elongation  of  the  supra- 
vaginal cervix  combined  with  descent  of  the  whole  uterus.  (See 
Fig.  124,  p.  341.)  Prolapse  of  the  uterus  is  not  very  common  in 
pregnancy,  considering  the  frequency  with  which  it  occurs  apart 
from  pregnancy.  For  the  prolapse  is  to  some  extent  a  hindrance  to 
pregnancy,  and  pregnancy,  when  it  does  occur,  has  a  tendency 
eventually  to  cure  the  prolapse.  The  uterus,  as  it  enlarges,  generally 
rises  out  of  the  pelvis,  and  eventually  rests  upon  the  brim. 

Gausation. — All  forms  of  prolapse  of  uterus  and  vagina,  as  might 
be  expected,  occur  chiefly  in  women  who  have  been  pregnant  before. 
Prolapse  of  the  pregnant  uterus  inthe  great  majority  of  cases  arises 
out  of  prolapse  existing  before  pregnancy.  In  very  rare  instances, 
however,  prolapse  may  be  produced  suddenly  within  the  first  two  or 
three  months  of  pregnancy  by_a_fall  or  violent  strain,  just  as  it  may 
in  the  case  of  the  unimpregnated  uterus.  "When  a  prolapsed  uterus 
becomes  pregnant,  the  descent  may  at  first  be  increased  in  consequence 
of  the  increased  weight.  It  has  already  been  explained  (see  p.  333) 
that  descent  is  almost  always  associated  with  some  degree  of  retro- 
version or  retroflexion.  The  case  now  to  be  considered  is  that  in 
which  the  descent  is  the  main  element  of  the  displacement.  If 
the  case  has  been  before  pregnancy  one  of  prolapse  of  the  second 
degree  (called  also  procidentia),  in  which  the  cervix  descends  outside 
the  vulva,  but  the  fundus  uteri  remains  within  the  body,  it  will 
almost  certainly  have  been  associated  with  more  or  less  elongation 

*  The  term  "  procidentia  "  is  used  when  the  cervix  descends  outside  the  vulva. 
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of  the  supra-vaginal  cervix,  the  result  of  tension  (Fig.  124). 
Daring  the  first  two  or  three  months  of  pregnancy,  the  cervix  may 
still  come  down  outside,  the  fundus  remaining  in  the  pelvis  more  or 
less  retroverted  or  retroflexed.  The  congestion  and  strangulation 
of  the  cervix  will  then  be  greater  than  usual  in  consequence  of  the 
hyperaeroia  of  pregnancy.  As  pregnancy  goes  on,  the  fundus  almost 
always  rises  up  out  of  the  pelvis,  and  draws  up  the  cervix  after  it. 
Hence  in  the  latter  months  of  pregnancy,  although  the  cervix  may  be 
lower  than  usual  in  con- 
sequence of  its  elongation, 
it  hardly  ever  comes  out- 
side. Rarely  the  fundus 
becomes  detained  beneath 
the  promontory  of  the 
sacrum,  the  retroflexion 
increases  as  pregnancy 
goes  on,  and  the  case  be- 
comes essentially  one  of 
retroflexion  of  the  gravid 
uterus. 

When  the  prolapse  is 
mainly  apparent,  and  not 
real,  the  condition  is 
generally  one  of  hyper- 
trophic elongation,  not 
solely  or  mainly  of  the 
supra-vaginal,  but  of  the 
intra-vaginal  portion  of 
the   cervix.      This  also 

arises  out  of  a  similar  condition  existing  before  pregnancy.  There 
is  then  usually  some  descent  in  addition,  which  is  due  to  the 
weight  of  the  enlarged  cervix,  and  allows  the  cervix  to  be  protruded 
externally.  As  the  uterus  rises  out  of  the  pelvis,  any  descent  of  the 
body  of  the  uterus  is  remedied,  and  there  is  a  tendency  also  to  draw 
the  cervix  upward.  But  sometimes  the  cervix  itself  is  more  or  less 
constantly  gripped  and  retained  outside  the  vulva,  and  then  the 
traction  increases  the  elongation  of  the  cervix  instead  of  remedying 
its  malposition.  Its  hypertrophy  also  is  increased,  in  consequence 
of  the  hyperemia  of  pregnancy.  Almost  all  cases  in  which  the 
cervix  uteri  appears  externally  in  the  later  months  of  pregnancy 
after  the  fifth  month  are  to  be  explained  in  this  way. 

It  is  possible  for  early  pregnancy  to  exist  with  prolapse  of  the 
third  degree,  in  which  not  merely  the  cervix  but  the  whole  uterus 
is  outside  the  body  in  a  position  of  retroflexion  (Fig.  125,  p.  342). 


Fig.  124. 


— Prolapse  of  second  degree  in 
unimpregnated  uterus. 
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The  enlarging  mass  then  soon  becomes  strangulated  by  the  vulva, 
and  abortion  follows,  if  the  uterus  is  not  reduced.  Cases  have  been 
reported  in  which  this  state  of  things  has  been  supposed  to  continue 
as  long  as  the  fifth  or  even  the  sixth  month.  But  it  is  probable 
that  in  these  cases  the  fundus  was  really  in  the  pelvis,  inside  the 
vulva  (as  in  Fig.  124,  p.  341),  although  the  vagina  may  have  been 
completely  inverted  over  the  procident  cervix. 

Apparent  prolapse,  due  to  hyperplasia  of  the  cervix,  may  lead 
to  obstruction  in  labour  in  consequence  of  the  difficulty  in  the 


walls  in  pregnancy  tends  to  aggravate  the  condition.  In  labour  the 
prolapsed  vaginal  wall,  driven  before  the  head,  may  become  swollen, 
and  form  an  obstacle  to  progress.  It  may  even  slough  from  the 
effect  of  prolonged  pressure. 

Symptoms. — The  symptoms  of  prolapse  in  the  unimpregnated 
state  are  generally  increased  in  the  early  months  of  pregnancy,  in 
consequence  of  the  increased  weight  and  congestion.  Irritability 
of  bladder,  from  the  accompanying  cystocele,  is  often  troublesome. 
If  the  cervix  remains  external  it  is  apt  to  become  deeply  congested, 
irritated,  inflamed,  or  ulcerated  from  friction.  This  condition  of 
the  cevix  may  lead  to  abortion.  A  prolapsed  vagina  may  become 
much  swollen  in  labour,  and  form  an  obstacle  to  the  advance  of  the 
head.  In  general,  after  the  fourth  month,  as  the  cervix  is  drawn 
upward  by  the  enlarging  uterus,  the  symptoms  of  prolapse  are  con- 


dilatation  of  the  elongated 
and  hypertrophied  cervix. 
This  will  be  considered 
hereafter. 


Fig.  125. — Prolapse  of  third  degree  in 
unimpregnated  uterus. 


Prolapse  of  the  vagina 
alone  commonly  affects 
the  anterior  wall  only. 
The  posterior  wall  may 
also  be  prolapsed  either 
with  or  without  the  ante- 
rior wall,  generally  after 
damage  to  the  perineum 
in  former  deliveries.  Pro- 
lapse of  the  anterior  wall 
is  often  a  sequel  of  an 
original  prolapse  both  of 
uterus  and  anterior  vaginal 
wall,  after  the  uterus  has 
been  drawn  up,  owing  to 
its  increased  size.  The 
evolution  of  the  vaginal 
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siderably  relieved,  except  in  those  cases  of  elongation  of  the  vaginal 
cervix,  in  which  the  os  may  remain  external  to  the  vulva. 

Treatment. — If  there  is  any  notable  prolapse  of  the  uterus  itself 
within~~the  first  few  months  of  pregnancy,  it  should  be  supported 
by  an  elastic   ring,  or  full-sized  Hodge's  pessary.      This  may 
generally  be  removed  about  the  end  of  the  fourth  month.  In 
toublesome  cases,  and  more  especially  if  any  ulceration  of  the 
exposed  cervix  has  been  produced,  restin  the  horizontal  position  is 
a  great  aid  to  the  treatment.    If  a  pessary  is  not,  at  first,  readily 
tolerated  on  account  of  tenderness  of  the  uterus  or  vagina,  the 
uterus  may  be  supported  by  a  tampon  of  absorbent  cotton,  soaked 
in  a  solution  of  alum  thirty  grains,  boric  acid  four  grains,  to  an 
ounce  of  glycerine,  and  having  a  tape  tied  round  it  for  withdrawal. 
This  should  be  changed  every  day.     If  the  cervix  uteri  is  found 
external  to  the  vulva,  its  reduction  must  be  the  first  step  in 
treatment.    In  reducing  it,  care  should  be  taken  not  to  convert 
the  prolapse  into  a  retroflexion  by  pushing  up  the  cervix  only,  and 
leaving  the  fundus  low  down  in  the  hollow  of  the  sacrum.  The 
fundus  should  first  be  pushed  up  from  the  posterior  cul-de-sac  of 
the  vagina,  or  from  the  rectum.    If  there  is  any  difficulty  in  doing 
this,  the  semi-prone,  or  the  knee-elbow  position  will  often  facilitate 
it,  as  described  for  the  case  of  retroflexion  of  the  gravid  uterus  (see 
p.  338). 

Prolapse  of  the  anterior  vaginal  wall  in  the  early  months  is  apt 
to  be  associated  with  some  descent  of  the  uterus,  and  may  then 
call  for  the  use  of  a  pessary.  In  the  later  months,  it  is  to  be 
treated  chiefly  by  rest  and  mild  astringents  in  the  form  of  lotion,  or 
dissolved  in  glycerine  and  applied  by  tampon,  which  may  be  kept 
in  place,  if  necessary,  by  a  perineal  band.  Sometimes,  even  at  this 
stage,  a  large  elastic  ring  pessary  is  of  use,  its  anterior  portion 
holding  up  the  vaginal  wall  behind  the  pubes.  In  labour,  if  the 
prolapsed  and  swollen  vaginal  wall  is  driven  clown  in  advance  of 
the  head,  it  should  be  gradually  drawn  back  over  it  by  the  fingers. 
In  prolapse  of  the  posterior  vaginal  wall,  pessaries  are  not  generally 
of  service,  and  the  treatment  must  be  confined  to  rest  and  the  use 
of  astringents. 

Apparent  prolapse,  due  to  elongation  of  the  vaginal  cervix,  can 
receive  benefit  from  a  pessary  only  when  it  is  associated  with  some 
actual  descent  of  the  uterus,  as  may  be  the  case  in  the  early 
months.  In  the  later  months  all  that  can  be  done  is  to  prescribe 
rest,  and  prevent  irritation  of  the  cervix  by  friction.  The  treat- 
ment of  difficulty  in  parturition,  arising  from  the  hypertrophied 
cervix,  will  be  considered  hereafter.  In  all  cases  of  prolapse,  of 
whatever  variety,  attention  should  be  paid  to  the  regulation  of 
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the  bowels,  that  the  displacement  may  not  be  aggravated  by- 
straining. 

Hernia  of  the  uterus. — In  the  later  months,  the  fundus  uteri 
may  protrude  into  the  sac  of  an  umbilical  hernia  if  greatly  dis- 
tended or  into  a  ventral  hernia,  due  to  stretching  of  the  cicatrix  of 
an  abdominal  section,  especially  one  in  which  a  pedicle  of  uterine  or 
ovarian  tumour  has  been  fixed.  A  sort  of  hernia  may  also  arise 
simply  from  separation  of  the  recti  muscles.  In  these  cases  the  use 
of  an  abdominal  belt  during  pregnancy  is  sufficient  treatment,  and 
birth  generally  takes  place  naturally  or  with  the  aid  of  forceps. 

In  very  rare  cases,  the  uterus  has  been  found  in  the  sac  of  an 
inguinal  or  femoral  hernia,  and  in  still  rarer,  pregnancy  has 
occurred  in  such  a  uterus.*  The  diagnosis  would  be  made  by 
recognising  the  characters  of  the  pregnant  uterus  in  the  sac,  the 
absence  of  the  uterus  from  its  usual  position,  and  the  displacement 
of  cervix  and  vagina  toward  the  sac.  Such  cases  have  generally 
ended  in  spontaneous  abortion.  If  the  uterus  cannot  be  returned, 
abortion  should  be  induced  in  the  early  months  by  passing  a  sound 
or  stylet  through  the  os.  Later,  an  operation  as  for  strangulated 
hernia  might  possibly  become  necessary.  If  possible,  the  uterus 
should  not  be  incised,  but  returned  after  incision  of  the  neck  of  the 
sac,  either  with  or  without  evacuation  of  the  liquor  anmii. 

*  Spiegelberg,  Lehrbuoh  der  Geburtshiilfe,  2nd  ed.,  p.  262. 
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DISEASES  OF  DECIDUA  AND  OVUM. 

Decidual  endometritis. — Inflammation  of  the  decidua  may 
arise  out  of  previous  endometritis  existing  before  impregnation  ;  it 
may  be  the  result  of  syphilis,  or  of  irritation  caused  by  diseases  of 
the  ovum,  or  retention  of  a  dead  ovum.  The  inflammation  may 
affect  the  decidua  vera,  serotina,  or  reflexa  all  together,  or  may  be 
more  especially  manifested  in  one  or  two  of  these  divisions.  The 
study  of  inflammation  in  this  situation  is  difficult,  since  even  the 
normal  rapid  proliferation  of  cells  in  the  decidua  is  analogous  to 
the  proliferation  due  to  inflammation  in  other  parts  of  the  body. 
The  anatomical  evidence  of  inflammation  consists  not  only  in 
irregular  thickening,  but  in  induration  of  the  decidua.  This  is  due 
to  formation  of  connective  or  fibrous  tissue,  which  may  unite  the 
decidua  too  closely  with  the  uterine  wall,  and  prevent  the  normal 
formation  of  the  ampullary  layer.  Hence  arises  a  difficulty  of 
separation  of  either  of  the  decidua  vera,  or  more  especially  of  the 
placenta,  from  the  uterine  wall,  when  the  full  term  of  pregnancy 
has  arrived,  or  on  the  occurrence  of  abortion.  The  inflammation 
may  lead  not  only  to  hyperplasia  and  induration  of  the  decidua, 
but  to  hcemorrhage  into  its  substance,  which  may_be  the  exciting 
cause  of  abortion. 

Endometritis  affecting  the  decidua  serotina  is  of  course  the  most 
important  as  regards  its  influence  on  the  life  of  the  ovum.  This 
will  be  considered  in  conjunction  with  inflammation  of  the  placenta. 
A  considerable  amount  of  change  in  the  decidua  vera  is  not  in- 
compatible with  the  continuance  of  pregnancy.  The  diseased 
decidua,  by  the  irritation  of  its  presence,  may,  however,  excite  the 
uterus  to  expel  the  ovum,  especially  when  haemorrhage  has  occurred 
in  its  substance. 

To  a  special  form  of  endometritis,  affecting  chiefly  the  decidua 
vera,  but  sometimes  also  the  decidua  reflexa,  the  term  endometritis 
decidualis  tuber  om,  or  endometritis  decidualis  polyposa,  has  been 
given.  In  this  the  free  surface  of  the  decidua  becomes  elevated  hi 
the  form  of  bosses,  or  polypoid  projections.    These  are  due  chiefly 
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to  local  proliferation  of  cells  and  fibroid  tissue,  but  the  swelling 
may  be  increased  by  infiltration  of  blood  into  the  tissue.  Over  the 
bosses,  or  polypoid  projections,  the  orifices  of  the  glands  are  gene- 
rally obliterated  by  the  cell-growths,  but  in  the  intervening  parts  of 
the  decidua  they  remain  visible. 

Symptoms. — Pain  referred  to  the  uterus,  or  tenderness  of  the 
uterine  walls  during  pregnancy,  may  arise  from  endometritis 
decidualis,  but  symptoms  may  be  altogether  absent. 

Catarrhal  decidual  endometritis  or  hydrorrhea  gravidarum. — In 
some"  cases  a  discharge  takes  place  during  pregnancy  of  a  thin 
watery  or  mu  co-purulent  fluid.  This  may  begin  in  the  third  or 
fourth  month,  but  is  more  abundant  in  the  later  months  of  preg- 
nancy.  It  is  attributed"  to  hypertrophy  of  the  glands  of  the  decidua, 
and  excessive  secretion  from  them.  Sometimes  the  dis^h^rgejtakes 
place  continuously,  or  frequently  in  small  quantities.  In  other 
cases,  if  its  exit  is  obstructed  by  a  plug  of  tenacious  mucus  in  the 
os,  or  adhesion  between  the  decidua  vera  and  reflexa,  it  may  be 
retained  until  a  considerable  quantity  is  accumulated,  and  then  be 
discharged  in  a  sudden  gush.  Such  a  flow  is  liable  to  be  mistaken 
for  the  escape  of  the  liquor  amnii,  or  of  the  fluid  which  sometimes 
collects  between  the  amnion  and  chorion.  From  both  of  these  it  is 
distinguished  by  the  fact  that  the  discharge  generally  takes  place 
more  than  once,  and  from  escape  of  the  liquor  amnii  by  the  fact 
that  pregnancy  continues  uninterrupted.  In  some  cases,  however 
uterine  action  may  be  set  up,  and  premature  labour  follow.  No 
treatment  is  likely  to  be  of  any  avail  except  the  use  of  sedatives 
and  rest  if  premature  labour  should  appear  to  be  threatened. 

Acute  endometritis  or  acute  metritis  in  pregnancy  may  arise  in  the 
course- of  acute  zymotic  diseases.  Apart  from  such  a  cause  they 
are  hardly  ever  observed  unless  as  the  result  of  some  complication, 
such  as  the  presence  of  a  tumour,  or  the  incarceration  of  a  retro- 
verted  uterus  ;  or  again  from  a  traumatic  cause,  such  as  the  attempt 
to  induce  abortion. 


Anomalies  of  the  Decidua  Serotina  and  Placenta. 

Anomalies  of  form  and  size.— The  cord  may  be  attached  to 
the  edge,  instead  of,  as  usual,  to  the  centre  of  the  placenta.  This 
variety  is  called  the  battledon^lacenta.  The  cord  may  reach  the 
membranes  a  little  distance  from  the  edge  of  the  placenta,  the 
vessels  dividing  into  branches  before  arriving  at  the  placenta,  and 
the  branches  running  in  the  membranes.  This  constitutes  the 
placenta  velamentosa.  In  such  a  case,  the  cord  will  readily  tear 
away  from  the  placenta,  if  any  traction,  is  made  upon  it.    In  rare 
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cases  there  are  detached  masses  of  placental  tissue  apart  from  the 
main  placenta,  and  due  to  development  of  isolated  patches  of 
chorionic  villi.  These  are  called  placentce  succenturiatce.  They  are 
of  considerable  practical  importance,  because  they  may  easily 
remain  behind  in  the  irterus  undetected,  and  give  rise  either  to 
secondary  post-partum  hasmorrhage  or  to  decomposition  and  septic 
absorption.  The  vessels  supplying  them  may  run  from  the  edge 
of  the  main  placenta,  or  may  be  separate  branches  in  a  velamentous 
insertion  of  the  funis.  Their  torn  ends  would  be  the  chief  indica- 
tion of  a  separate  lobe  having  been  left  behind.  Sometimes  the 
placenta  is  thinner  than  usual,  and  spread  over  a  larger  surface  of 
the  decidua.  Such  a  placenta  is  called  placenta  membranacea.  In 
other  cases  there  appears  to  be  actually  excessive  development  of 
the  placenta.  Sometimes  this  is  associated  with  an  excessively 
largefcetus,  sometimes  with  hydrops  amnii.  Sometimes  also  it 
appears  to  be  alErndTof  compensatory  hypertrophy,  when,  for  some 
reason,  the  foetus  has  a  difficulty  in  obtaining  nutriment  enough. 
The  placenta  sometimes  appears  to  be  unusually  small,  without 
any  obvious  ill  effect  upon  the  foetus.  It  has  already  been  men- 
tioned that  in  multiple  pregnancy,  if  one  or  more  placentae  are  less 
favourably  placed,  or  insufficient  in  extent,  the  corresponding  foetus 
i3  apt  to  perish. 

Congestion  of  the  placenta  and  placentitis. — Conges- 
tion of  the  decidua  serotina  and  maternal  portion  of  the  placenta 
may  arise  from  passive  obstruction  in  the  maternal  vascular  system, 
as,  for  instance,  from  cirrhosis  of  the  liver,  or  it  may  be  the  result 
of  inflammation.  In  either  case  it  may  lead  to  haemorrhage, 
and  formation  of  thrombus,  and  this  may  cause  the  death  of  the 
embryo,  or  excite  the  uterus  to  expel  the  ovum.  In  the  fully 
formed  placenta,  permeated  by  the  maternal  blood  spaces,  conges- 
tion on  the  maternal  side  can  exist  only  in  the  form  of  excessive 
blood  pressure.  This  also  may  lead  to  the  formation  of  thrombus, 
for  if  the  blood  escapes  into  any  space  which  it  does  not  naturally 
occupy,  and  in  which  the  current  stagnates,  clotting  takes  place. 

The  study  of  inflammation  in  the  placenta  is  a  difficult  one,  and 
the  very  existence  of  such  a  thing  has  been  denied.  There  can  be 
no  ground,  however,  for  doubting  that  inflammation  occurs  in  the 
decidua  serotina  and  maternal  portion  of  the  placenta,  as  well  as  in 
the  decidua  vera  and  reflexa.  The  result  is  excessive  proliferation 
of  cells,  leading  to  induration,  the  production  of  fibrous  tissue,  and 
often  adhesion  of  the  placenta  to  the  uterine  wall  at  Ml  term,  a 
condition  which  is  apt  to  recur  in  successive  pregnancies. 

Local  hemorrhage  and  formation  of  thrombus  is  also  apt  to  be 
produced.    If  this  process  goes  on  at  the  early  stage  of  pregnancy, 
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the  incipient  placenta  become  elevated  in  irregular  masses,  due 
either  to  cell  proliferation  or  to  associated  haemorrhage,  and  the 
embryo  often  perishes  (see  Fig.  126).  It  is  believed  that  inflam- 
mation of  the  foetal  portion  of  the  placenta  also  occurs.  This 
appears  to  be  manifested  chiefly  by  excessive  proliferation  of  the 
cellular  substance  of  the  villi.  Frequently  fatty  degeneration  is 
observed  in  the  products  of  inflammation.  Formation  of  lobular 
abscess  in  the  placenta,  as  the  result  of  placentitis,  has  been 
described,  but  is  very  rare.  As  the  result  of  placental  inflamma- 
tion, on  separation  of  the  placenta  at  full  term,  a  yellowish  layer 


Fig.  126.— Blighted  ovum  with  irregular  thickening  of  memhranes. 

mav  be  seen  on  the  uterine  surface,  resembling  lymph,  either  in 
patches  or  more  diffused,  often  especially  distributed  around  the 
edges.  This  consists  of  inflammatory  products,  generally  in  a  state 
of  fatty  degeneration.  In  other  cases  localised  masses  of  induration 
are  found  in  the  placenta.  Sometimes  again  calcareous  deposits  are 
found  chiefly  immediately  under  the  uterine  surface  of  the  placenta, 
or  in  the  decidual  processes.  These  appear  to  be  due  in  general  to 
degeneration  in  the  products  of  inflammation,  and  are  often  asso- 
ciated with  adhesion  of  the  placenta.  Calcareous  deposit  in  the 
foetal  vessels,  associated  with  atrophy  of  the  villi,  has  also  been 
described. 
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Fig.  128— Cells  of  the  decidua  in  a  state  of  fatty  degeneration.    (After  R.  Barnes.) 
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In  individual  cases  it  may  be  very  difficult  to  say  whether  the 
changed  character  of  the  tissue  is  the  sequel  of  inflammation  or  the 
result  of  degeneration.  This  is  especially  the  case  when  the  foetal 
portion  of  the  placenta  is  the  part  affected.  One  condition  com- 
monly found  is  an  excessive  proliferation  of  the  chorionic  villi  as 
regards  their  cellular  substance,  associated  with  insufficient  develop- 


ing. 129.-Normal  chorionic  villi.    1.  Villus  v/ith  its  investing  epithelium. ■   2-  Villus 
deprived  of  epithelium.   3.  Portion  of  epithelium  detached.   (After  K.  Barnes.j 


ment  of  the  blood-vessels  in  them.  If,  at  the  same  time,  develop- 
ment of  the  maternal  blood-space  is  imperfect,  a  substance  is  formed 
firmer  than  normal  placenta,  so  that  continuous  microscopic  sec- 
tions can  be  cut  from  it.  This  condition  may  be  inflammatory,  or 
closely  allied  to  inflammation  ;  or,  on  the  other  hand,  it  may  be 
secondary  to  the  death  of  the  embryo,  or  to  an  insufficient  supply 
of  the  maternal  blood.  When  it  occurs  irregularly,  forming  localised 
indurated  patches,  it  may  be  presumed  that  the  fault  originates  m 
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the  fcctal  tissues.  In_  some  cases  it  appears  to  be  due  to  inherited 
syphilis,  in  others  no  evidence  of  syphilis  is  forthcoming. 

Patty  degeneration  of  the  placenta. — Fatty  degeneration 
of  the  placenta,  especially  of  the  chorionic  villi,  frequently  occurs 
when  the  placenta  is  retained  for  some  time  after  the  death  of  the 


Fig.  130.— Fatty  degeneration  of  chorionic  villi.  1  and  2.  Branches  partially 
deprived  of  epithelium,  and  showing  much  fatty  matter.  3.  Branch  deprived  of 
epithelium  and  in  a  state  of  fatty  degeneration.    (After  E.  Barnes.) 

embryo.  Fatty  degeneration  also  takes  place  in  the  products  of  inflam- 
mation. A  primary  form  of  fatty  degeneration  of  the  chorionic  villi,  or 
of  the  maternal  portion  of  the  placenta,  distinct  from  either  of  these,  is 
also  described  by  R.  Barnes,*  who  considers  it  the  same  disease  as 
that  which  attacks  the  heart,  liver,  muscles,  &c,  of  the  adult.  It 
is  distinguished  from  other  forms  of  fatty  change  by  the  fact  that 
it  affects  the  placenta  irregularly,  some  lobules  only  being  altered, 
and  that,  if  the  disease  is  not  too  widespread,  the  foetus  may  be 


•  Med.  Chir.  Trans.  1851. 
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bom  alive.  If  extensive,  it  may  directly  kill  the  foetus  by  cutting 
off  the  supply  of  blood.  Short  of  this,  it  may  lead  to  haemorrhage 
on  account  of  the  friability  of  the  diseased  tissue,  and  the  uterus 
may  then  be  excited  to  expel  its  contents. 

In  fatty  degeneration  following  death  of  the  foetus,  the  whole 
placenta  is  uniformly  changed.  "Whatever  the  cause  of  the  fatty 
change,  the  part  affected  appears  yellowish,  pale,  more  solid,  and 

^^^^ 


Ffe.  I31.-An  apoplectic  ovum :  blood  being  effused  in  masses  under  the  foetal  surface 
i-*s->-  *-  of  the  membranes. 

less  spongy  than  normal  placenta,  but  at  the  same  time  very  friable. 
The  individual  villi  are  also  friable,  and  on  microscopic  examina- 
tion appear  filled  with  spherical  molecules.  (Compare  Fig.  130, 
B  351  with  Fig.  129,  p.  350).  A  similar  appearance  may  also  be 
visible,'  both  in  the  large  decidual  ceUs,  and  in  the  fibrous  stroma  of 
the  maternal  portion  of  the  placenta.    (See  Fig.  128,  p.  349.) 

Tumours  of  the  placenta.— In  rare  cases  tumours  of  the 
placenta  have  been  observed  of  a  fibrous,  sarcomatous,  or  fibro- 
Inyxomatous  structure.  They  most  frequently  belong  to  the 
chorion,  and  are  in  continuity  with  the  chorionic  villi.  Cysts 
are  sometimes  seen,  usually  on  the  festal  surface  of  the  placenta 
near  the  centre.  Sometimes  these  are  the  sequel  of  extravasations 
of  blood. 


CARNEOUS  MOLE. 


353 


Haemorrhage  :  Carneous  mole. — Haemorrhage  into  the  pla 
centa,  with  the  formation  of  clots  in  its  substance,  may  result  either 
from  inllamination  or  degeneration  of  the  maternal  or  foetal  portions 
of  the  placenta.  It  may  also  arise  from  partial  detachment  of  the 
chorion  or  placenta  from  the  uterine  wall  as  the  result  of  uterine 
contractions  set  up  by  violence,  emotion,  or  other  exciting  cause  of 
abortion.  This  is  apt  to  lead  to  the  death  of  the  embryo,  which 
may  entirely  disappear  if  it  has  only  advanced  to  a  very  early  stage 
of  development,  or  may  remain  of  very  small  size  in  comparison  to 
the  size  of  the  whole  ovum  (Fig.  131).  The  amnial  cavity  may 
then  shrink  up,  or  the  amnion  may  be  ruptured  from  the  increased 
pressure,  and  the  liquor  amnii  escape.  The  foetal  and  maternal 
membranes,  infiltrated  with  clotted  blood,  or  having  isolated  masses 
of  clot  in  their  substance,  then  form  a  firm  fleshy  mass,  called  a 
carneous  or  fleshy  mole.  This  may  be  retained  in  the  uterus  for  some  l  \ 
weeks  or  months,  but  is  eventually  expelled,  usually  not  later  than  Y 
the  fifth  month.  In  other  cases,  the  amnial  cavity  remains 
patent,  though  the  main  part  of  the  mass  retained  in  utero  is 
formed  by  the  thickened  membranes  (Fig.  131).  The  term  "  mole  " 
(from  mola,  a  shapeless  mass)  is  properly  applicable  only  where 
there  is  no  embryo.  But  it  is  often  applied  to  an  ovum  with 
thickened  infiltrated  membranes,  even  though  an  amnial  cavity  and 
small  embryo  may  be  present,  as  in  Fig.  131. 

The  situation  where  blood  is  effused  may  be  in  the  substance  of 
the  chorion  or  decidua,  or  between  them  and  the  uterine  wall. 
Frequently  clot  is  found  partly  infiltrated  among  the  villi,  and 
partly  in  rounded  masses  which  form  prominences  toward  the 
amnial  cavity  (Fig.  131).  Another  frequent  situation  for  blood  to 
be  effused,  and  to  form  clots,  is  the  decidual  cavity.  It  rarely 
breaks  through  into  the  amnial  cavity. 

The  firm  substance  eventually  expelled  may  have,  at  first  sight, 
very  little  resemblance  to  an  ordinary  ovum.  Not  only  may  an 
early  embryo  have  been  dissolved,  and  the  liquor  amnii  absorbed, 
but  the  amnion  may  have  been  ruptured,  from  the  pressure  of  the  • 
extravasation,  and  the  embryo  may  have  escaped  unobserved.  The 
chorionic  villi,  retaining  their  attachment  to  the  uterus,  may  con- 
tinue to  grow  to  some  extent,  so  that  their  bulk  is  large  in  com- 
parison with  the  embryo,  if  this  can  still  be  detected.  A  large 
portion  of  the  mass,  however,  generally  consists  of  compressed  clot, 
which  may  have  become  decolorised.  The  nature  of  the  carneous 
mole  may  always  be  determined  by  recognition  of  the  chorionic  villi 
on  microscopic  examination.  They  can  generally  be  seen  most 
easily  if  a  small  portion  of  the  mass  is  spread  out  on  a  slide,  and 
examined  with  a  low  power.  They  may,  however,  also  be  seen 
o. 
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in  section,  generally  imbedded  in  the  midst  of  fibrin,  if  sections  be 
cut  of  the  whole  mass.  When  a  section  is  examined  in  this  way  it 
is  often  evident  that  there  has  been,  relatively,  excessive  prolifera- 
tion of  the  cellular  substance  of  the  chorion,  with  deficient  develop- 
ment of  its  vessels. 

Blighted  ovum. — In  other  cases,  again,  the  embryo  perishes  from 
some  cause  or  other,  whether  this  be  some  morbid  condition  in 
itself,  the  funis  (see  Fig.  132),  the  membranes  (see  Fig.  126, 
p.  348),  or  the  maternal  organism.  The  blighted  ovum,  with 
relatively  slight,  or  without  any,  thickening  of  the  membranes,  may 


Fig.  132— Blighted  ovum,  showing  morbid  enlargement  of  the  umbilical  cord. 

then  sometimes  be  retained  in  a  similar  way  for  weeks  or  even 
months  before  it  is  expelled.  Generally  it  is  expelled  after  two  or 
three  months  at  the  outside  ;  but  in  some  cases  it  has  been  retained 
"uTTto  what  would  have  been  the  lull  term  of  pregnancy,  and  then 
expelled  The  term  missed  abortion  is  sometimes  applied  to  such 
retention  of  a  dead  oviTm",  on  the~analogy  of  "  missed  labour,"  the 
term  used  when  a  dead  foetus  is  retained  in  the  uterus  after  full 
term. 

*  tojmvrf.nmxjmd  diagnosis  of  carneous  mole  or  blighted  ovum.— When 
th^WrThaTpTrished,  the  general,  signs  of  pregnancy,  especially 
the  evolution  of  the  breasts,  subside.  Vomiting  of  pregnancy  is 
also  frequently  arrested  or  diminished.  When  the  liquor  amnn  has 
escaped  or  been  absorbed,  and  a  carneous  mole  has  been  formed, 
examination  of  the  uterus  bimanually  may  show  it  to  be  firmer 
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than  is  usual  in  pregnane}'',  on  account  of  the  more  solid  character 
of  its  contents.  It  must  be  remembered,  however,  that  firmness,  as 
detected  at  any  particular  moment,  may  be  due  to  contraction  of 
the  uterus,  and  not  to  solid  material  within  it.  When  the  embryo 
has  been  dead  for  some  time,  the  size  of  the  uterus  will  be  less  than 
it  should  be  in  accordance  with  the  date  of  pregnancy,  and  the  size 
remains  stationary,  instead  of  progressing  with  the  advance  of  preg- 
nancy. This  is  the  mo^  reliable  sign  of  all ;  and,  in  case  of  doubt 
whether  the  ovum  is  still  alive,  it  is  desirable,  when  symptoms  are 
not  too  serious,  to  wait  until  time  enough  has  elapsed  for  it  to  be 
manifested.  It  should  not  be  forgotten  that  pregnancy  sometimes 
commences  in  a  period  of  amenorrheca,  and  that,  on  this  account, 
the  pregnancy  may  be  supposed  to  be  further  advanced  than  it 
really  is.  During  the  retention  of  a  carneous  mole,  or  blighted 
ovum,  there  is  no  proper  menstruation.  Either  amenorrhcea  may 
persist,  or  there  may  be  a  continuous  or  irregular  sanguineous  dis- 
charge. Sometimes  the  colour  of  the  discharge,  instead  of  being 
that  of  bright  blood,  is  brownish,  from  the  breaking  up  of  clot. 

Treatment. — In  some  cases  the  retention  of  a  dead  ovum  appears 
not  to  affect  the  health  perceptibly.  The  case  may  then  be  left  to 
nature,  in  the  expectation  that  the  contents  of  the  uterus  will  be 
expelled  within  a  few  weeks,  and  delay  is  especially  indicated,  if  there 
be  any  doubt  about  the  diagnosis.  If_ there  is  a  general  appearance 
of  cachexia,  or  other  sign  that  the  health  is  suffering,  if  there  is 
haemorrhage  or  offensive  discharge,  or  if  the  retention  is  long  pro- 
tracted, the  uterus  should  be  emptied.  A  few  full  doses  of  ergot 
may  first  be  tried,  and  the  sound  may  be  passed  into  the  uterus. 
If  these  means  do  not  bring  about  expulsion,  the  os  may  be  dilated 
with  a  laminaria  tent.  This  may  be  followed  up,  if  necessary,  by 
dilatation  with  Hegar's  dilators,  under  anaesthesia,  and  digital 
evacuation  of  the  uterus  as  described  in  Chapter  XXIV. 

(Edema  of  the  placenta. — In  some  cases  the  placenta  is  found 
unusually  large,  heavy,  pale  in  appearance  ;  and  the  fluid  which 
oozes  from  it  is  not  pure  blood,  but  semi-serous  in  character.  The 
placenta  still  remains  unusually  large  and  heavy,  even  after  drain- 
ing. There  has  thus  been  actual  hypertrophy  of  the  villi,  in  com- 
pensation for  the  impairment  of  their  function. 
_  It  appears  that  oedema  of  the  placenta  may  arise  from  a  fault 
either  on  the  maternal  or  the  fcetal  side.  Thus  it  has  been  observed 
in  conjunciion  with  general  cedema  from  albuminuria,  or  with 
ascites  arising  froni  hepatic  obstruction  on  the  mother's  part.  In 
other  cases,  it  is  associated  with  hydramnios  or  (edema  of  the  foetus, 
and  then  appears  to  he  dependent  on  some  anomaly  causing 
obstruction  in  the  fcetal  circulation.    It  appears  that  the  serous 
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effusion  may  be  either  in  the  villi,  or  irf  the  decidual  processes,  or 
in  both. '  The  blood  circulating  in  the  maternal  blood  spaces  may 
also  be  too  watery,  if  the  cause  of  the  affection  is  albuminuria  or 
anEemia  on  the  mother's  side.  (Edema  of  the  placenta  is  apt  to 
lead  to  imperfect  development  or  death  of  the  foetus,  and  to  pre- 
mature labour. 

Hydatidiform  degeneration  of  the  chorion.  Vesicular 
or  hydatidiform  mole. — In  this  disease  the  villi  of  the  chorion 
undergo  proliferation  with  myxomatous  degeneration,  so  that  por- 
tions of  them  become  converted  into  cysts  filled  with  a  fluid  contai- 


Fig.  133.— Hydatidiform  degeneration  of 
chorion. 


Fig.  134.— Commencement  of  hydatidi- 
form degeneration  of  chorion. 


ing  mucin  as  well  as  albumen.  The  vesicles  may  be  of  any  size  up 
to  about  half  an  inch,  or  even  more.  The  general  appearance  pro- 
duced is  shown  in  Figure  133.  It  has  been  compared  to  that  of  a 
bunch  of  grapes,  but  the  mode  of  attachment  of  the  cysts  is  essentially 
different.  Instead  of  being  attached  by  stalks  to  branches  of  a  main 
stem,  each  cyst  is  attached  by  a  pedicle  to  another  cyst,  that  again 
to  another,  and  the  final  pedicle  not  to  a  main  stem,  but  to  the 
convex  surface  of  a  membrane,  the  chorion.    The  formation  of  the 
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individual  vesicles  is  due  to  the  fact  that  the  proliferation  of  cells 
with  degeneration  does  not  affect  the  villi  uniformly  throughout,  but 
takes  place  at  detached  centres  (Fig.  134).  The  altered  portion  of 
the  villus  grows  into  the  vesicle  ;  the  intervening  parts  which  remain 
normal,  or  comparatively  normal,  from  the  connecting  pedicles. 
The  hydatidiform  vesicles  were  formerly  confounded  with  true 
hydatid,  but  are  easily  distinguished  from  them  by  the  fact  of  their 
being  pedunculated.  True  hydatids  may  occur  in  the  uterus  as  else- 
where, but  very  few  instances  are  recorded  of  their  having  been 
found  in  that  situation  in  Britain.  . 

In  the  majority  of  cases,  the  degeneration  commences  within  theTv^quM«Vt^v 
first  two  months  of  pregnancy,  before  the  placenta  is  fully  differen-VwOt^L^k'^ 
"tiated,  and  it  then  usually  affects  the  whole  of  the  convex  surface  of  ^.w^svA^U  • 
the  chorion.  The  embryo  may  have  disappeared  altogether,  or  may 
be  found  in  a  blighted  condition,  if  it  has  reached  a  somewhat  later 
stage  of  development.  When  the  hydatidiform  change  commences 
after  the  formation  of  the  placenta,  it  generally  affects  only  the 
placental  site.  In  the  great  majority  of  cases,  the  foetus  perishes 
before  or  after  the  formation  of  the  mole  has  begun,  but,  in  some 
instances,  in  which  only  a  few  lobes  of  the  placenta  have  become 
degenerated,  or  in  which  the  degeneration,  though  more  widely 
spread,  is  only  partial,  a  healthy  foetus  has  been  found  in  combina- 
tion  with  a  vesicular  mole.  More  frequent  than  this  is  the  associa- 
tion of  a  twin  foetus  with  a  vesicular  mole.  In  some  cases  the 
tendency  to  active  proliferation  of  the  diseased  villi  is  shown  by  their 
invading  the  uterine  wall.  They  appear  to  reach  the  uterine  sinuses 
by  dipping  into  them  from  the  maternal  blood  spaces,  as  the  normal 
villi  sometimes  do.  But  they  sometimes  penetrate  much  more 
deeply  into  the  uterine  wall  than  normal  villi  ever  do,  and  may 
reach  quite  close  to  the  peritoneal  surface.  In  some  cases  the 
uterine  wall  becomes  broken  down,  in  consecpience  of  the  pressure 
produced  by  their  proliferation,  and  replaced  by  the  diseased  mass. 
If  this  process  reaches  near  to  the  outer  surface,  peritonitis  may  be 
set  up,  or  even  rupture  of  the  uterus  may  occur.  A  vesicular  mole 
sometimes  grows  to  so  great  a  size  as  to  enlarge  the  uterus  as  much 
as  pregnancy  at  full  term.  More  frequently  the  uterus  is  not 
enlarged  beyond  its  size  at  the  fifth  or  sixth  month  of  pregnancy. 

Causation. — The  causation  of  the  degeneration  is  not  fully  under- 
stood^ The  formation  of  the  vesicular  mole  has  sometimes  been 
repeated  in  the  same  woman,  and  hence  it  is  inferred  that  the  con- 
dition of  the  mother  may  have  something  to  do  with  it.  Thus 
inflammation  or  fatty  degeneration  of  the  decidua  may  be  predis- 
posing causes,  and  these  conditions  have  actually  been  found  in  con- 
junction with  the    vesicular  mole.    Again,   Blight's  disease  or 
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syphilis  in  the  mother  has  appeared,  in  some  instances,  to  be  the 
predisposing  cause.  The  fact  that  the  disease  is  much  commoner  in 
multipara  that  in  pnmiparee  appears  to  indicate  that  some  morbid 
state  ofthe  uterus  promotes  its  occurrence.  Probably  the  more 
important  part  of  the  cause  lies  in  a  fault  of  development  in  the 
foetal  portion  of  the  ovum.  This  is  the  readiest  way  of  explaining 
those  cases  in  which  there  are  twin  ova,  of  which  one  is  developed 
normally,  while  the  other  undergoes  vesicular  degeneration. 

As  it  arises  from  the  chorionic  villi,  the  vesicular  mole  is  neces- 
sarily in  all  cases  the  product  of  conception,  although  some  have 
occasionally  maintained  the  chastity  of  a  woman  who  has  been 
delivered  of  one.  It  does  not  however  necessarily  imply  a  recent 
conception,  for  the  diseased  structure  may  be  retained  for  some  time 
within  the  uterus,  and  afterwards  grow  to  a  considerable  size. 
There  are  some  cases  of  myxoma  of  the  uterine  wall,  in  which  there 
is  a  proliferation  of  myxomatous  villi  into  the  uterine  cavity,  which 
may  be  mistaken,  even  by  skilled  observers,  for  a  vesicular  mole. 
If  however  the  basement  membrane,  the  chorion,  from  which  the 
villi  grow,  is  discovered,  the  diagnosis  of  vesicular  mole  is  absolute. 

In  some  cases  a  foetus  has  been  born  at  full  term,  and  a  hydatidi- 
form  mole  has  been  expelled  some  months  later,  when  no  second 
conception  has  been  thought  possible.  This  may  be  explained 
either  on  the  ground  that  there  was  a  twin  ovum  which  had  under- 
gone degeneration,  or  that  a  portion  only  of  the  villi  of  the  first  ovum 
had  undergone  this  change,  and  had  been  retained  in  consequence  of 
the  close  connection  which  they  form  with  the  uterine  wall.  In  other 
cases  again,  a  hydatidiform  mole  has  been  expelled  first,  and  a  living 
foetus  some  months  after.  These  again  may  have  been  instances  of 
twin  pregnancy.  It  does  not  appear  that  a  piece  of  normal  placenta 
retained  in  the  uterus  at  the  expulsion  of  the  fetus  can  afterwards 
undergo  the  vesicular  degeneration.  Some  have  maintained  the 
theory  that  the  origin  of  the  vesicular  degeneration  is  the  previous 
death  of  the  foetus.  This  seems  to  be  disproved  by  the  cases,  which 
are  fairly  numerous,  in  which  a  living  foetus  has  been  associated 
with  partial  vesicular  change.  When  the  degeneration  of  the  placenta 
is  general  the  foetus  must  inevitably  perish  as  a  secondary  result. 

Syrwptmns  and  course. — At  first  the  symptoms  may  not  differ  from 
those  of  ordinary  pregnancy.  After  jwo  or  three  months  the 
enlargement  of  the  uterus  and  of  the  abdomen  is  often  more  rapid 
tEaa  in  normal  pregnancy,  but  this  is  not  invariably  the  case. 
When  it  is  so,  constitutional  disturbance  may  be  set  up  by  the  un- 
usual tension,  and  uterine  contractions,  threatening  abortion,  may  be 
excited.  Frequently  the  first  thing  which  attracts  attention  is  a 
sanguineous  discharge.  This  may  consist  either  of  pure  blood,  or  of 
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a  more  watery  fluid,  compared  to  red-currant  juice,  due  to  the  rup- 
ture of  some  of  the  vesicles.  Sometimes  clusters  of  vesicles  come 
away  with  the  discharge,  and  the  comparison  is  then  to  white  cur- 
rants floating  in  red  currant  juice.  The  haemorrhage  may  greatly 
exhaust  the  patient,  or  ever  lead  to  a  fatal  result.  Eventually  the 
uterus  may  either  expel  the  great  mass  of  the  mole,  leaving  other 
more  adherent  portions  behind,  or  it  may  completely  empty  itself. 
In  the  former  case  haemorrhage  continues  or  recurs  ;  in  the  latter, 
involution  of  the  uterus  takes  place  as  after  abortion  or  delivery. 

Diagnosis. — An  absolutely  certain  diagnosis  can  only  be  made 
when  some  of  the  vesicles  are  discovered.  A  probable  diagnosis 
may  be  based  upon  the  following  points — the  size  of  the  uterus  not 
agreeing  with  the  duration  of  pregnancy,  especially  a  too  rapid  in- 
crease of  size  ;  presence  of  sanguineous  or  "  currant-juice"  discharge; 
and  absence  of  any  tangible  parts  of  the  foetus,  of  any  ballottement, 
or  signs  of  fetal  life,  when  the  uterus  has  reached  a  size  at  which 
these  ought  to  be  discoverable  in  normal  pregnancy. 

Prognosis. — The  result  is  generally  favourable,  if  adequate  treat- 
ment is  undertaken  early  enough.  The  danger  chiefly  depends 
upon  the  amount  of  blood  lost.  There  is  a  risk  also  of  septicemia 
and  other  postpartum  disturbances,  to  which  the  loss  of  blood  renders 
the  patient  more  liable.  The  rarer  cases,  in  which  the  growth  deeply 
penetrates  the  uterine  wall  in  a  quasi-malignant  manner,  are  always 
dangerous,  since  they  involve  the  risk  of  peritonitis  or  rupture  of 
the  uterus. 

Treatment. — When  a  positive  diagnosis  has  been  made  by  inspec- 
tion of  some  of  the  vesicles  the  uterus  should  be  evacuated  as  soon 
as  possible.  The  only  exception  to  this  rule  is  the  rare  case  in 
which  the  presence  of  a  living  fetus  is  detected  in  addition  to  the 
mole.  If  the  haemorrhage  is  not  serious  the  physician  may  then 
defer  interference  in  the  hope  of  saving  the  fetus.  If  the  dia- 
gnosis is  only  probable,  the  decision  in  favour  of  evacuating  the 
uterus  or  otherwise  must  depend  upon  the  amount  of  haemorrhage, 
and  its  effect  upon  the  patient's  condition.  It  is  to  be  remembered ' 
that  the  vesicular  mole  is  a  very  much  rarer  condition  than  ordinary 
pregnancy  with  haemorrhage,  due  to  threatened  abortion. 

If  the  os  is  dilated,  and  the  expulsion  of  the  mole  has  commenced, 
the  evacuation  of  the  uterus  may  be  assisted  by  manipulation.  If 
not,  supposing  that  evacuation  is  resolved  upon,  the  cervix  must  be 
dilated  first  by  a  tent  if  necessary,  and  afterwards  by  Hegar's 
dilators  (see  Chapter  XXIV.),  or  by  hydrostatic  dilators,  if  the  uterus 
is  very  large,  until  it  will  admit  two  or  three  fingers.  The  patient 
should  be  placed  under  an  anaesthetic  for  the  evacuation.  A  full  dose 
of  ergot  may  be  administered  a  little  before,  or  ergotin  may  be  in- 
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jected  subcutaneously  at  the  time  of  operating  in  order  to  gain 
the  assistance  of  the  uterus  in  expelling  the  mass  and  diminish 
haemorrhage. 

The  patient  is  placed  in  the  dorsal  position  for  the  operation,  and 
according  to  circumstances,  either  the  whole  hand  or  the  half  hand, 
not  including  the  thumb,  is  passed  into  the  vagina.  The  bladder  is 
to  be  emptied  previously,  and  the  other  hand,  placed  upon  the  abdo- 
men, presses  down  the  fundus  upon  the  fingers  in  the  vagina.  In 
general  it  is  sufficient  to  pass  two  fingers  into  the  uterus  to  scoop  out 
the  vesicular  mass.  After  the  lower  part  is  removed,  the  contracting 
fundus,  aided  by  the  external  pressure,  brings  more  and  more  Mdthin 
reach  of  the  fingers,  until  the  interior  of  the  fundus  is  reached  and 
the  whole  cavity  evacuated.  If  however  the  uterus  is  veiy  greatly 
enlarged  and  the  cervix  wide,  four  fingers  or  the  whole  hand  maybe 
passed  into  its  cavity.  In  other  cases  again,  in  which  the  vagina  is 
narrow,  the  evacuation  may  be  effected  without  more  tban  two 
fingers  being  passed  into  the  vagina,  the  uterus,  toward  the  end  of 
the  process,  being  pushed  down  close  to  the  outlet  in  a  position 
somewhat  of  anteversion. 

If  the  vesicles  are  not  easily  detached  from  the  uterine  wall,  care 
must  be  taken  not  to  use  too  much  force  in  detaching  them.  Other- 
wise, in  a  case  in  which  the  growth  has  invaded  and  eroded  the 
uterine  wall,  a  rupture  reaching  the  peritoneal  surface  might  be  pro- 
duced. The  operator  should  carry  the  separation  only  so  far  as  he 
can  effect  it  with  the  pulp  of  the  fingers,  notjising  the  nails.  If 
vesicles  are  left  embedded  in  the  uterine  wall,  they  will  probably  be 
destroyed  by  pressure,  if  the  cavity  is  once  thoroughly  evacuated, 
and  a  firm  contraction  secured.  After  the  operation,  a  course  of  ergot 
should  be  given  to  assist  involution.  If  it  has  not  proved  possible 
thoroughly  to  clear  the  cavity,  or  if  an  offensive  discharge  from 
it  appears,  the  uterus  should  be  periodically  washed  out  with  an 
antiseptic  solution.*  If  haemorrhage  persists,  the  cavity  of  the 
uterus  should  be  again  explored  after  an  interval. 

Hydramnios  or  Hydrops  Amnii. — The  quantity  of  liquor 
amnii  varies  considerably  in  different  cases.  When  it  is  so  much  in 
excess  as  to  cause  constitutional  disturbance  to  the  patient,  the  con- 
dition is  called  Hydramnios. 

Causation. — In  some  cases,  hydramnios  has  been  observed  in 
conjunction  with  certain  morbid  conditions  in  the  mother,  such  as 
aljmnrinuria,  syphilis,  or  diabetes,  which  appear  to  have  something 
to  do  with  the  causation.  In  general,  however,  the  fault  is  rather 
on  the  fetal  side.    This  is  shown  by  the  fact  that  hydramnios  is 


•  Solution  of  perchloride  of  mercury  (1  in  4000) ;  Tinct.  Iodi.  3ij .  ad  aq.  Oj . :  or  Acid . 
sulphuros.  5iv.  ad  aq.  Oj.,.may  be  used. 
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specially  frequent  in  twin  pregnancy,  but,  as  a  rule,  only  one  of 
the  ova  is  affected  in  this  way.  Again,  in  a  large  proportion  of 
cases  (about  75  per  cent,  according  to  McOlintock),  tbe  foetus  has 
been  found  to  be  of  the  female  sex.  The  foetus  is  rarely  quite  per- 
fectly developed  or  well  nourished,  and  in  a  considerable  proportion 
of  cases,  is  born  dead  or  dies  soon  after  delivery.  This  may  be  due 
in  part  to  the  premature  delivery  which  is  common  in  such  cases. 
A  considerable  number,  however,  of  the  foetuses  (15  per  cent,  accord- 
ing to  McClintock)  are  dead  and  macerated  before  delivery.  The 
placenta  is  often  found  in  some  way  anomalous,  either  unusually  large 
or  cedematous.  It  may  be  concluded  that  the  cause  of  the  condition 
must  be  attributed  in  most  cases  to  some  obstruction  in,  or  abnormal 
distribution  of,  the  fcetal  circulation,  especially  the  circulation  in  the 
placenta. 

Symptoms  and  course. — The  symptoms  are  the  effect  of  the 
mechanical  pressure  due  to  the  rapid  increase  in  size  of  the  uterus. 
This  increase  generally  does^  not  first  become  manifest  before  the 
fifth  month,  but  it  may  go  on  so  rapidly  that  the  uterus  is  soon 
much  larger  than  it  usually  is  at  the  full  term  of  pregnancy.  The 
symptoms  are  then  similar  to  those  produced  by  a  large  ovarian 
tumour.  There  is  pain  from  tension  and  the  weight  of  the  abdo- 
minal contents,  dyspnoea  and  palpitation  from  interference  with  the 
diaphragm,  and  disturbed  digestion,  also  from  the  effect  of  pressure. 
The  urine  is  often  scanty,  and  when  tension  is  very  great,  it  may 
become  albuminous.  There  is  often  oedema  of  feet  and  legs,  and 
this  may  extend  to  the  vulva  and  lower  part  of  abdomen.  Often 
spontaneous  relief  is  afforded  by  the  occurrence  of  premature  labour. 
The  first  stage  of  labour  is  apt  to  be  tedious  from  the  over-distension 
of  the  uterus.  From  the  same  cause,  there  is  a  greater  proneness 
than  usual  to  post-partum  haemorrhage,  as  there  is  in  the  case  of 
twins. 

Diagnosis. — There  may  lie  difficulty  in  diagnosis  when  the  collec- 
tion of  fluid  is  very  great,  and  the  foetus  small  or  dead,  so  that  the 
fcctal  heart  and  movements  cannot  be  detected.  I  have  met  with 
several  cases  in  which  the  uterus  had  been  tapped  in  the  belief  that 
it  was  an  ovarian  cyst,  not  always  with  the  result  of  bringing  on 
labour.  The  softened  state  of  cervix  and  expansion  of  lower  seg- 
ment of  uterus,  as  felt  per  vaginam,  combined  with  a  history  of 
amenorrhea,  will  generally  prove  pregnancy.  Frequently  also, 
although  the  distended  uterus  may  give  a  fluid  wave  or  thrill  as  dis- 
tinct as  that  to  be  detected  in  an  ovarian  cyst,  the  firm  body  of  the 
foetus  maybe  felt  on  dipping  for  it  with  the  fingers  in  the  midst  of  the 
fluid  mass.  The  difficulty  which  sometimes  arises  is  that  of  distin- 
guishing between  hydramnios  and  an  ovarian  cyst  complicating  preg- 
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nancy.  For  although  the  hody  of  the  pregnant  uterus  may  generally 
be  made  out  as  separate  from  the  ovarian  cyst,  this  may  not  be  possible 
if  distension  is  extreme.  The  most  valuable  distinction  of  all  is  to 
be  found  in  the  fact  that,  notwithstanding  the  over-distension  of  the 
uterus,  the  occasional  contractions,  previously  mentioned  as  a  sign 
of  pregnancy  (see  page  120)  may  still  generally  be  detected  in  it, 
especially  if  excited  by  manipulation.  A  hardening  of  the  wall  of 
the  tumour  is  thus  produced,  and  if  it  can  be  made  certain  that  the 
hardening  extends  to  the  whole  tumour,  and  it  is  proved  that  the 
whole  of  it  is  uterus.  Another  useful  distinction  may  often  be 
found  in  the  fact  that,  when  the  uterus  is  so  distended  as  to  simulate 
a  large  ovarian  cyst,  there  is  generally  some  yielding  of  the  cervix, 
more  than  exists  normally  at  the  fifth  or  sixth  month  of  pregnancy, 
the  finger  may  often  be  pressed  into  it  far  enough  to  reach  the 
membranes. 

In  minor  cases  of  hydramnios,  the  distinction  has  to  be  made 
from  twin  pregnancy.  This  may  be  done  by  obtaining  the  positive 
signs  of  the  existence  of  twins  (see  p.  259),  in  the  one  case,  or  by 
noting  the  altered  consistency  of  the  uterus  from  the  excess  of  fluid 
within  it  in  the  other. 

Treatment. — In  mild  cases,  all  that  can  be  done  is  to  prescribe 
rest,  and  the  support  of  the  uterus  by  an  abdominal  belt.  If  sjrious 
constitutional  disturbance  is  caused,  labour  must  be  induced.  It  is 
desirable,  if  possible,  to  wait  until  the  child  is  viable.  Sometimes, 
however,  it  is  necessary  to  interfere  before  this,  and  there  need  be 
less  reluctance  to  do  so  from  the  fact  that,  in  such  a  case,  there  is 
little  chance  of  a  healthy  child  surviving. 

If  there  is  a  hope  of  saving  the  child,  the  induction  of  labour 
may  be  commenced  by  passing  an  elastic  bougie  into  the  uterus  in 
the  mode  hereafter  to  be  described  (see  Chapter  XXXI.),  or  by 
dilating  the  cervix.  If  not,  there  is  no  object  in  keeping  the  mem- 
branes intact.  The  membranes  may  then  be  ruptured  by  passing  a 
sound  or  stylet,  or  instrument  specially  designed  for  the  purpose, 
through  the  cervix.  In  the  first  stage  of  labour,  when  it  comes  on 
spontaneously,  it  will  often  be  necessary  to  stimulate  the  over-dis- 
tended uterus  to  contraction  by  rupturing  the  membranes  early  and 
evacuating  the  liquor  amnii,  if  this  has  not  already  been  done.  After 
delivery,  a  dose  of  ergot  should  be  given,  and  special  care  taken  to 
guard  against  post-partum  haemorrhage. 

Deficiency  of  liquor  amnii. — Deficiency  of  liquor  amnii  in 
the  later  months  may  lead  to  protraction  of  the  first  stage  of  labour, 
the  fluid  being  insufficient  to  form  a  properly  bulging  bag  of  mem- 
branes. In  the  early  stage  of  pregnancy,  if  there  is  any  inflam- 
matory condition  in  addition  to  the  scanty  amount  of  fluid, 
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adhesions  may  form  between  the  amnion  and  the  skin  of  the 
fcetus.  As  more  liquor  amnii  is  secreted,  these  adhesions  may 
be  stretched  out  into  bands.  In  some  cases  tbe  traction  or  pressure 
of  such  bands  have  caused  foetal  deformities  or  intra-uterine 
amputation  of  limbs. 

Anomalies  of  the  Funis. 

Knots. — A  knot  in  tbe  funis  is  produced  by  the  foetus  passing 
through  a  loop  in  it.  This  may  occur  either  during  pregnancy  or 
only  in  labour.  It  is  favoured  by  the  funis  being  unusually  long, 
so  that  a  loop  is  readily  formed  toward  the  lower  part  of  the 
uterus.  Complex  knots  may  be  produced  if  the  foetus  passes  twice 
or  more  through  the  loop.  In  general,  the  knot  is  not  drawn  so 
tight  as  to  obstruct  the  circulation,  and  it  has  then  little  practical 
effect.  If  the  knot  is  formed  only  in  labour,  generally  no  mark 
remains  upon  the  funis  when  it  is  undone.  If  it  is  of  longer 
standing,  the  gelatinous  substance  of  the  cord  is  found  to  have  dis- 
appeared at  the  points  exposed  to  pressure.  In  rare  cases,  the  knot 
becomes  drawn  so  tight  that  the  foetus  perishes,  generally  in  the 
earlier  months  of  pregnancy. 

Coils. — The  funis  may  be  coiled  once,  twice,  or  oftener,  round 
the  neck  of  the  foetus,  and  it  may  be  also  coiled  round  the  limbs. 
A  coil  round  the  neck  may  be  regarded  as  the  first  stage  toward 
the  formation  of  a  knot  in  the  cord,  the  head  only,  and  not  the 
whole  foetus,  having  passed  through  the  loop.  Coils,  like  knots, 
are  most  likely  to  be  formed  when  the  funis  is  longer  than  usual. 
Coils  round  the  neck  generally  come  into  any  practical  operation 
only  during  labour.  They  then  shorten  the  length  of  funis  avail- 
able, and  so  may  cause  obstruction  to  labour,  or  detachment  of  the 
placenta.  These  difficulties  in  labour  will  be  considered  hereafter 
(see  Chapter  XXVIII. ).  They  may  also  cause  death  of  the  foetus 
by  strangulation,  when  put  on  the  stretch  with  the  advance  of 
labour.  In  rare  cases,  a  coil  or  coils  round  the  neck  become  so 
tight  in  the  course  of  pregnancy  as  to  destroy  the  fetus.  Some- 
times even  the  head  is  nearly  amputated  by  the  constriction.  It  is 
believed  that  intra-uterine  amputation  of  limbs  also  may  sometimes 
be  produced  by  constriction  through  a  coil  of  funis,  but  it  is  prob- 
ably due  much  more  frequently  to  a  band  resulting  from  amnial 
adhesion. 

Torsion. — It  bas  already  been  explained  that  the  vessels  of  the 
funis,  originally  straight,  become  gradually  twisted  as  pregnancy 
advances,  from  the  rotations  of  the  fetus  in  one  direction  prepon- 
derating over  those  in  the  other  direction.    The  same  cause  acting 
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in  a  more  sudden  or  rapid  manner,  may  cause  actual  torsion  of  the 
whole  funis  to  such  an  extent  that  the  calihre  of  the  vessels  is 
more  or  less  obstructed.  The  torsion  is  generally  most  marked 
near  the  umbilicus,  Wharton's  jelly  being  thinner  at  that  part, 
and  the  resistance  of  the  funis  being,  therefore,  less.  The  torsion 
may  be  produced  either  after  the  death  of  the  foetus  or  during  its 
life.  In  the  former  case,  it  must  be  due  solely  to  rotations  pro- 
duced by  movements  of  the  mother  and  external  pressures.  It  will 
take  place  more  readily  from  the  fact  that  the  firmness  of  the  funis, 
and  its  consequent  resistance,  to  torsion,  is  diminished  by  death. 
Torsion  of  the  funis  during  the  life  of  the  foetus  may  be  due  both 
to  foetal  movements,  and  to  maternal  movements  and  pressures, 
probably  for  the  most  part  to  the  former.  By  causing  obstruction 
of  the  vessels,  it  may  lead  to  the  death  of  the  foetus.  In  individual 
cases,  it  may  be  difficult  to  determine  whether  the  torsion  is  the 
consequence  or  the  cause  of  the  death  of  the  foetus.  But  in  a  con- 
siderable proportion  of  the  cases  there  is  evidence  that  it  occurred 
after  the  death  of  the  foetus,  first  because  the  degree  of  torsion  is 
much  greater  than  would  be  sufficient  to  kill  the  foetus,  and  secondly, 
because  other  sufficient  cause  of  its  death,  such  as  the  presence  of 
syphilis,  is  discovered. 


Anomalies  and  Diseases  op  the  Fcetus. 

'  The  foetus  is  subject  to  innumerable  faults  of  development,  and 
to  a  considerable  number  of  diseases.  For  these,  the  reader  is 
referred  to  works  on  malformations,  and  on  diseases  of  children.* 
Space  will  allow  here  only  a  brief  reference  to  a  very  few  conditions 
which  have  a  special  obstetric  interest. 

Intra-uterine  amputation  of  limbs.  —  Limbs  occasion- 
ally present  the  appearance  of  having  been  amputated,  the  stump 
having  healed  over.  In  individual  cases  there  may  be  a  doubt 
whether  the  condition  is  really  due  to  amputation  or  to  failure 
of  development.  But,  in  some  at  any  rate,  the  amputation  is 
positively  proved,  for  not  only  is  the  cause  of  amputation  evi- 
dent, generally  in  the  form  of  some  amnial  band,  but  the  ampu- 
tated limb  itself  is  found  loose  in  the  amnial  cavity.  Sometimes 
rudiments  of  fingers  or  toes  are  seen  at  the  extremity  of  the  stump, 
and  it  has  been  supposed  that  these  indicate  an  effort  of  nature 
to  reproduce  the  amputated  part,  similar  to  that  which  occurs  in 
some  of  the  lower  animals.    It  is  probable,  however,  that  such 

*  See  Eorster,  "  Misbildungen  der  Henschcn,"  1861;  Ahlfeld,  "Die  Misbildungen 
der  Menschen,  mit  Atlas,"  1SS0  ;  Noblo  Smith,  "  The  Surgery  of  Deformities." 
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cases  are  really  due  to  arrested  development,  and  are  not  the  result 
of  amputation. 

Deficient  closure  of  abdominal  walls  or  exomphalos. 

— In  the  early  stage  of  fcetal  existence  a  portion  of  the  intestine 
normally  projects  outside  the  abdomen  at  the  umbilicus.  Some- 
times there  is  a  failure  in  the  natural  process  by  which  this  portion 
of  intestine  is  drawn  into  the  abdominal  cavity  and  the  abdominal 
walls  are  closed  in.  A  kind  of  hernial  sac  then  exists  at  the  time 
of  birth,  generally  covered  only  by  amnion  and  peritoneum.  The 
size  of  the  sac  varies  greatly;  sometimes  it  contains  only  some 
coils  of  intestine,  frequently  a  part  of  the  liver  also.  Sometimes 
nearly  the  whole  of  the  abdominal  contents,  including  the  stomach, 
spleen,  and  even  kidneys,  are  outside  the  abdomen.  The  funis  is 
generally  attached  toward  the  summit,  or  near  the  lower  part,  of 
the  protuberant  mass,  and  the  vessels  divide  and  spread  out  over 
the  peritoneum.  Sometimes  the  funis  is  abnormally  short  or  even 
absent.  The  condition  is  often  combined  with  other  malformations 
hi  other  parts. 

When  the  extruded  mass  of  viscera  is  large,  it  may  form  the  pre- 
senting part,  the  fcetus  lying  in  a  position  of  opisthotonos,  and  it 
may  then  give  rise  to  some  difficulty  in  diagnosis.  The  child  will 
generally  be  incapable  of  surviving. 

Spina  bifida,  meningocele,  encephalocele,  and  tumoxirs. 
— These  conditions  will  be  described  in  Chapter  XXVIII.,  under 
the  head  of  obstructions  to  labour. 

Intra-uterine  fracture  of  bones. — Apart  from  the 
fractures  of  bones  which  may  arise  in  difficult  labour,  whether 
completed  naturally  or  artificially,  cases  of  intra-uterine  fracture 
have  also  been  observed.  The  limbs,  as  being  the  parts  most 
exposed,  are  chiefly  affected,  and  more  especially  the  thighs.  Con- 
siderable violence  to  the  mother  may  fracture  the  bones  even  of  a 
healthy  foetus.  More  frequently  the  fractures  occur  when  there  is 
unusual  fragility  of  the  bones  from  imperfect  development, 
especially  from  a  deficiency  in  the  inorganic  constituents  of  the 
bone.  This  is  usually  the  result  of  intra-uterine  rachitis.  In  such 
cases  fractures  occur  from  very  slight  external  forces,  and  in  some 
instances  children  have  been  born  with  a  large  number  of  fractures, 
amounting  to  forty  or  more.  Some  of  the  fractures  may  be  found 
united,  or  partially  united,  at  birth.  Frequently,  besides  the 
fragility  of  the  bones,  some  other  sign  of  imperfect  development 
exists,  such  as  deficient  formation  of  the  bones  of  the  cranium. 
Dislocation  is  apt  to  be  added  to  the  fractures,  from  the  effect  of 
the  traction  of  muscles  acting  upon  the  separated  fragments.  In 
other  cases,  separation  of  the  bones  resrdts,  not  from  actual  fracture, 
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but  from  failure  of  union  between  different  centres  of  ossification 
or  separation  of  epiphyses,  sometimes  the  result  of  inflammation. 
This  may  result  from  syphilis,  as  well  as  from  rachitis. 

Congenital  dislocations,  so-called,  affect  most  frequently 
the  hip-joint,  and,  next  to  that,  the  shoulder.  In  most  cases,  at  any 
rate,  the  condition  is  really  due  to  a  fault  of  development  rather 
than  to  dislocation,  the  articular  cavities  being  formed  in  an 
abnormal  position. 

Tightness  of  frenum  linguae, — In  some  cases  the  frenum 
linguae  extends  too  forward  toward  the  tip  of  the  tongue,  so  as  to 
prevent  the  tongue  being  extruded,  and  the  child  is  then  said  to  be 
tongue-tied.  This  condition  may  make  it  impossible  to  suck ; 
and,  if  not  relieved,  may  afterwards  interfere  with  articulation. 

Treatment. — The  thin  part  of  the  frenum  should  be  snipped 
through  with  blunt-pointed  scissors,  care  being  taken  not  to  endanger 
the  lingual  artery. 

Syphilis. — Syphilis  in  the  foetus  may  be  inherited  from  the 
father  or  from  the  mother.  It  may  also  be  transmitted  from  the 
mother,  and  produce  similar  manifestations  in  the  foetus,  if  the 
mother  is  infected  during  the  earlier  months  of  pregnancy.  If  the 
infection  is  within  the  last  two  or  three  months,  the  child  frequently 
escapes.*  Syphilis  may  kill  the  foetus,  either  by  the  affections  of 
the  placenta  which  have  been  already  described,  or  by  its  direct 
effect  upon  the  foetus  itself.  It  is  the  commonest  cause  of  repeated 
abortions  and  miscarriages.  Syphilis  in  the  foetus  shows  itself 
chiefly  in  the  general  nutrition,  the  skin,  the  viscera,  and  the  bones. 
If  the  foetus  has  perished  before  birth,  it  is  frequently  wasted  and 
macerated  when  expelled,  often  at  about  the  fifth  month,  and  the 
skin  may  be  detached  in  large  patches.  Even  when  born  alive  it 
is  puny  and  ill  nourished.  The  most  characteristic  eruption  of 
the"  skin  is  pemphigus,  affecting  especially  the  jmlms  of  the  hands 
and  feet,  but  sometimes  other  parts  of  the  body  also.  This  may 
lead  to  detachment  of  large  flakes  of  skin  even  in  the  living  foetus. 
Copper-coloured  stains,  condylomata,  mucous  patches,  and  erosions 
and  cracks  around  the  month,  are  also  observed  at  birth.  The 
viscera  chiefly  affected  are  the  thymus,  lungs,  liver,  pancreas  and 
spleen.  In  the  thymus  abscesses  may  be  formed,  and  the  organ 
may  alsojbe  enlarged.  In  the  other  organs  above-mentioned,  the 
changes  are  chiefly  of  two  lands  which  may  be  found  together  or 
separately.  These  are  interstitial  deposits  of  cellular  or  fibroid 
tissue  causing  enlargement  with  elastic  induration  of  the  organ,  and 
gummata  in  the  form  of  granules  or  small  patches.  Sometimes 

•  See,  however,  the  section  on  Syphilis  in  Chapter  XXIII. 
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the  gummata  break  down  into  small  abscesses.  Peritonitis, 
usually  secondary  to  visceral  lesions,  is  common.  The  most  con- 
stant of  all  the  manifestations  of  syphilis  in  the  foetus  is  said  to  be 
an  inflammation  in  the  long  bones  of  the  limbs  at  the  junction  of 
the  cartilage  of  the  epiphysis  with  the  bone.  This  begins  with  pro- 
liferation of  the  cartilage  cells,  followed  by  calcareous  infiltration 
and  caseous  change.  Eventually  there  is  thickening  of  the  perios- 
teum and  perichondrium,  and  spontaneous  separation  of  the  epiphysis 
from  the  bone  may  sometimes  result. 

Treatment.  — When  either  parent  shows  signs  of  syphilis  ;  when 
previous  abortions  have  occurred,  attributable  to  syphilis  ;  or  when 
the  previous  child  has  suffered  from  congenital  syphilis,  the  mother 
shoidd  be  treated  during  pregnancy  with  the  view  that  the  drug 
may  reach  also  the  foetal  circvdation.  Perchloride  of  mercury  may 
be  given  three  times  a  day  after  meals  in  doses  of  y^-  grain,  com- 
bined with  a  little  hydrochloric  acid  and  syrup. 

Rachitis. — In  rare  cases  the  foetus  is  affected  by  a  disease 
closely  resembling,  and  apparently  identical  with,  the  rachitis  of 
children.  There  is  great  deficiency  of  earthy  material  throughout 
all  the  bones,  and  the  limbs  are  stunted,  thickened,  and  bent.  The 
abdomen  is  swollen  and  the  liver  enlarged.  At  the  epiphyses  of 
the  long  bones  and  of  the  ribs  there  is  thickening  which,  according 
to  Spiegelberg,  is  due  to  an  excessive  proliferation  of  the  cells 
engaged  in  the  formation  of  bone,  identical  with  that  which  occurs 
in  ordinary  rachitis.  Depaul,  however,  contends  that  the  disease 
is  not  the  same  as  the  rachitis  of  children.  The  general  changes  of 
shape  in  the  bones  are  similar  to  those  produced  by  ordinary 
rachitis.  The  stunted  and  thickened  appearance  of  the  limbs,  how- 
ever, is  much  more  marked,  and  the  head  is  unduly  large  in  pro- 
portion to  the  body  and  limbs.  Sometimes  the  cranial  bones  are 
imperfectly  ossified,  and  sometimes  there  is  hydrocephalus.  There 
may  be  fractures  of  the  bones  (see  p.  365),  which  are  sometimes 
found  united,  or  partially  united,  at  the  time  of  birth .  Since  the 
weight  of  the  body  cannot  come  into  play,  the  changes  of  shape  in 
the  skeleton,  including  a  flattening  of  the  pelvis  in  its  antero- 
posterior diameter,  and  widening  of  the  pubic  arch,  must  be  due  to 
the  traction  and  pressure  of  muscles  and  ligaments  combined  with 
external  pressure.  The  bones  in  early  foetal  life  will  have  less 
power  of  resisting  these  forces  than  those  of  a  child  similarly 
affected. 

The  causation  of  intra-uterine  rachitis  is  obscure,  since,  in  the 
recorded  cases,  mulnutrition  on  the  mother's  part  was  not  apparent. 
The  disease  is  especially  liable  to  occur  in  twin  pregnancy  One 
f"  tus  only  has  been  found  affected,  when  the  placentte  were  sepa- 
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rate  ;  and  both  foetuses  when  there  was  a  single  conjoint  placenta. 
This  is  evidence  in  favour  of  the  view  of  Spiegelberg,  that  the  cause 
is  not  so  much  any  mulnutrition  in  the  mother,  as  some  unknown 
condition  in  the  placenta. 

Conditions  of  the  foetus  which  cause  obstruction  to  labour,  such 
as  hydrocephalus,  ascites,  and  others,  will  be  considered  hereafter 
(see  Chapter  XXVIII.). 

Intra-uterine  death  of  the  foetus. — The  foetus  may  die 
_aSJt/JL    from  numberless  causes,  from  any  disease  or  morbid  state  either  of 
0    itself  or  of  the  placenta  or  membranes,  from  faults  of  development, 
$  CAw&v.    Pr°kaDty  even  from  mere  inherent  deficiency  of  vitality,  from  any 
'([  '/  cause  preventing  an  adequate  supply  of  nutriment,  from  poisons 

/■""'!.'    .'*  transmitted  from  the  mother,  either  those  of  zymotic  diseases,  or 
mineral  poisons,  such  as  lead  or  arsenic,  and  from  external  injuries. 
?*^®T^^There  is  evidence  also  that  a  febrile  condition  in  the  mother  may 
""-of  itself  destroy  the  foetus,  apart  from  the  presence  of  any  poison, 
vmt^p    ,  -\y}jeil       mother  is  affected  by  fever,  the  pulse  and  temperature  of 
^w>4 .       ^  f^^g       jn        pr0p0rti0I1,  the  temperature  of  the  foetus  being 
^Ipu^fAfUfllways  nearly  a  degree  above  that  of  the  mother.    Experiments  on 
I  64 » tlaM!  Vanimals  have  shown  that  artificial  elevation  of  temperature  destroys 
Tol  the  foetus  before  the  mother  dies,  and  that  a  temperature  so  pro- 
duced in  the  mother  as  high  as  106°  is  always  fatal  to  the  foetus. 
'  Danger  to  the  foetus  may  be  considered  to  have  begun  when  the 
'  temperature  has  reached  104°. 

Sometimes  the  foetus  dies  without  any  obvious  cause,  and  in  some 
instances  this  occurrence  has  been  repeated  at  about  the  same  time 
of  pregnancy  in  a  number  of  successive  pregnancies.  Syphilis  is 
the  commonest  cause  of  intra-uterine  death  not  otherwise  explained. 
When  a  macerated  foetus  is  expelled,  evidence  of  syphilis  may  be 
found  in  the  majority  of  cases,  on  a  careful  examination  of  it, 
especially  in  regard  to  the  epiphyses  of  the  long  bones  of  the  limbs. 
In  the  case  of  repeated  death  of  the  foetus  at  about  the  same  time 
of  pregnancy,  syphilis  appears  also  to  be  the  most  usual  cause.  In 
some  instances,  however,  such  a  result  has  been  attributed  to  mal- 
nutrition of  the  mother,  or  to  disease  of  the  placenta  not  due  to 
syphilis  but  to  some  other  cause,  such  as  pre-existing  endometritis. 
It  lias  been  recommended  in  cases  in  which  the  foetus  has  repeatedly 
died  in  the  later  months  of  pregnancy  to  induce  premature  labour  a 
little  before  the  time  at  which  death  generally  occurs.  If  the  sus- 
pected cause  be  syphilis,  this  proceeding  offers  little  hope  of  success, 
since  the  foetus  would  probably  already  have  grave  visceral  lesions. 
A  better  plan  is  to  give  a  course  of  mercurial  treatment  to  both 
parents  in  the  interval  of  pregnancy,  and  to  the  mother  during  preg- 
nancy.   If,  however,  the  probability  of  syphilis  be  excluded,  and, 
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more  especially,  if  examination  of  the  foetus  on  a  previous  occasion 
has  shown  it  to  be  in  itself  healthy,  the  plan  of  inducing  labour 
some  time  after  the  seventh  month  may  be  adopted. 

Retention  of  dead  foetus  in  ntero ;  maceration,  mummi- 
fication.— As  a  rule  the  death  of  the  embryo  or  foetus  is  followed 
by  the  expulsion  of  the  ovum  in  from  two  days  up  to  two  or  three 
weeks.  For  degenerative  changes  in  the  placenta  and  mem- 
branes follow  the  fcetal  death  ;  the  ovum  begins  to  act  like  a 
foreign  body,  and  excites  the  uterus  to  expel  it.  There  is  an  excep- 
tion to  this  rule  in  the  case  of  twin  or  triplet  pregnancy.  In  this 
case,  if  one  ovum  dies,  it  is  more  usual  for  the  blighted  ovum  to  be 
retained  tmtil  the  birth  of  the  living  child,  especially  if  the  placentae 
are  conjoined,  or  united  at  their  borders.  This  is  probably  to  be 
explained  on  the  ground  that  the  degenerated  placenta  occupies  a 
relatively  small  part  of  the  interior  uterine  surface  (a  condition 
usually  the  actual  cause  of  the  death  of  the  ovum),  while  the  main 
part  of  that  surface  remains  still  in  contact  with  living  and  growing 
membranes.  In  some  cases  even  of  single  pregnancy,  a  blighted 
ovum  or  dead  foetus  may  be  retained  for  months  within  the  uterus, 
especially  if  its  death  has  taken  place  in  the  earlier  part  of  preg- 
nancy. The  cause  probably  is  either  that  the  uterine  irritability 
is  less  than  usual,  or  that  the  placenta  remains  closely  attached  to 
the  uterine  wall,  and  so  maintains  a  certain  degree  of  vitality.  Or 
these  two  causes  may  be  in  operation  together.  In  the  great 
majority  of  cases,  uterine  pains  come  on  at  what  would  have  been 
the  full  term  of  pregnancy,  if  not  before,  and  the  ovum  is  then 
expelled.  Much  more  frequently,  a  macerated  foetus  is  expelled 
before  the  end  of  the  seventh  month. 

Maceration  is  the  most  usual  change  which  follows  the  death  of 
the  fcetusT^This  is  a  slow  moist  decomposition,  but  not  putre- 
faction, in  the  presence  of  the  liquor  amnii,  but  with  the  exclusion 
of  air.  An  early  embryo  may  become  entirely  dissolved.  With  a 
larger  fcetus  the  cuticle  becomes  loosened,  detached  in  large  pieces, 
or  raised  in  blebs.  The  cutis  and  deeper  tissues  are  stained 
brownish  red,  from  infiltration  with  blood  pigment.  Fatty  de- 
generation in  the  tissues  and  deposition  of  fat  crystals  take  place, 
especially  near  the  surface.  The  attachment  of  the  bones,  especially 
of  the  cranial  bones,  is  loosened.  The  tissues  become  soft  and 
lacerable,  and  the  whole  body  loses  its  tonicity,  so  that  it  may  be 
squeezed  into  almost  any  shape.  The  presentation,  in  consequence, 
is  very  apt  to  be  an  abnormal  one.  The  brain  is  converted  into  a 
soft  pulpy  mass,  and  the  viscera  eventually  lose  their  anatomical 
characters.  The  tissues  are  generally  cedematous,  and  turbid 
reddish  fluid  collects  in  the  serous  cavities.    The  liquor  amnii 
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becomes  turbid  and  greenish  or  brownish,  and  has  a  sickly  dis- 
agreeable smell,  not,  however,  that  of  putrefaction.  The  funis  is 
soft,  smooth,  and  lacerable,  and  is  stained  brownish  red,  like  the 
cutis.  The  placenta  is  pale,  yellowish,  and  friable.  If  the  mem- 
branes become  ruptured,  and  air  and  germs  obtain  an  entry,  putre- 
faction generally  takes  place  quickly,  within  a  few  days. 

Mummification  is  a  term  applied  to  a  drier  form  of  change  in  the 
foetus^     It  occurs  especially  in  twin  pregnancy,  when  the  ovum  has 

become  blighted,  and  is  to  be  ascribed 
partly  to  the  gradual  death  of  the  foetus 
from  deficient  blood  supply,  partly  to 
the  effect  of  pressure.  The  tissues  are 
here  found  shrunken  instead  of  cedema- 
tous.  The  skin  lies  almost  immediately 
on  the  bones,  only  scanty  muscles  inter- 
vening, and  the  areolar  tissue  seems 
to  have  disappeared  (Fig.  135).  The 
placenta  is  pale,  small,  and  tough. 
The  tissues  also  are  comparatively 
tough,  and  the  foetus  looks  as  if  it 
had  been  shrivelled  up  by  being  kept 
in  spirit.  The  foetus  is  generally  found 
squeezed  up  or  flattened,  and,  in  the 
latter  case,  has  been  termed  "fcetus  fta'py- 
raceus."  A  similar  result  may  some- 
times happen  in  single  pregnancy  if  the 

jig.  100. — onrunKen  iuems  n    ,       ■,.  j     n     j>  i 

after  retention  in  utero.  icetus  dies  gradually  from  such  a  cause 

as  torsion  or  stenosis  of  the  funis,  the 
liquor  amnii  being  scanty.  Possibly  also  it  may  occur  if  the  liquor 
amnii  escapes  by  a  small  opening,  without  entry  of  air,  and  the 
placenta  retains  some  vitality  by  adhesion  to  the  uterine  wall. 

Symptoms  and  diagnosis  of  the  death  of  the  fcetus.- — The  breasts 
are"  arrested  in  their  development,  become  flaccid,  and  soon  shrink. 
Other  reflex  symptoms,  such  as  nausea  and  vomiting,  which  depend 
upon  the  growth  of  the  uterus,  often  cease.  The  enlargement  of 
the  abdomen  and  uterus  ceases,  except  in  the  case  of  the  hydatidiform 
mole.  The  symptoms  and  signs  which  are  found  in  the  earlier 
months  of  pregnancy  in  the  case  of  a  blighted  ovum  or  carneous 
mole  have  already  been  described  (seep.  354).  Sometimes  a  sub- 
jective feeling  of  coldness  in  the  site  of  the  uterus  is  given  as  a  sign 
of  death  of  the  foetus,  especially  when  pregnancy  is  somewhat 
more  advanced.  This  is  not  much  to_be  relied  upon.  The  ovum 
cannot  of  course  become  colder  than  surrounding  parts,  although 
it  ceases  to  be  a  source  of  heat. 
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In  the  later  months,  the  more  apparent  cessation  of  foetal 
movements  must  not  be  taken  as  evidence  of  the  child's  death,  for 
it  may  frequently  remain  quiet  for  a  considerable  time.  Nor  is 
reliance  to  be  placed  upon  failure  to  hear  the  foetal  heart  upon  a 
particular  occasion.  If,  however,  toward  the  end  of  pregnancy  a 
skilled  observer  has  previously  heard  the  foetal  heart  easily,  and 
afterwards  fails  to  hear  it  on  repeated  trials,  while  movements 
also  can  no  longer  be  detected,  the  presumption  of  the  death  of  the 
foetus  is  considerable.  In  general,  before  making  a  positive 
diagnosis,  it  is  desirable  to  wait  until  arrest  in  the  enlargement  of 
the  uterus  and  recession  in  the  development  of  the  breasts  become 
manifest. 

Treatment. — The  treatment  in  the  earlier  months  of  pregnancy 
has  already  been  described  (see  p.  355).  In  the  later  months, 
when  the  diagnosis  has  been  made  absolute  by  sufficient  lapse  of 
time,  and  especially  if  there  is  any  sanguineous  or  offensive  dis- 
charge, the  membranes  may  be  punctured,  and  tents  or  hydrostatic 
dilators  used  afterwards,  if  required. 

Missed  labour. — The  term  "  missed  labour  "  has  been  applied 
to  cases  in  which  it  has  been  supposed  that,  the  foetus  being  within 
the  uterus,  for  some  reason  or  other,  parturition  does  not  take  place 
at  the  usual  time,  but  the  foetus  dies,  and  is  retained  indefinitely 
within  the  uterus,  without  immediately  causing  the  death  of  the 
mother.  An  abortive  attempt  at  labour,  leading  to  no  result,  or 
only  to  the  escape  of  the  liquor  amnii,  has  been  supposed  to  have 
occurred  in  some  such  cases,  but  this  is  not  essential  to  the  con- 
ception of  "  missed  labour."  The  occurrence  is,  at  any  rate,  of 
extreme  rarity,  and  doubts  have  existed  whether  all  cases  so 
described  may  not  have  been  misinterpreted  instances  of  ectopic 
fcetation,  that  is,  either  extra-uterine,  tubo-uterine,  or  in  an  abnormal 
uterus.  In  the  classical  case  of  Dr.  Oldham,*  who  first  introduced 
the  term,  the  foetus  became  disorganised,  and  converted  into  a  mass 
of  bones  and  adipocerous  matter  (see  Fig.  136),  portions  of  which 
were  discharged  or  removed  through  the  os  uteri  for  the  course  of 
three  months  from  the  date  of  the  full  term  of  pregnancy.  The 
woman  then  died,  and  the  mass  was  found  in  an  imperfect  cyst 
formed  by  the  abdominal  parietes  and  the  posterior  uterine  wall, 
the  anterior  uterine  wall  having  been  apparently  worn  through. 
This  case  is  therefore  open  to  the  interpretation  that  an  extra- 
uterine sac  may  have  ruptured  into  the  uterus,  although  Dr.  Oldham 
recorded  that  he  felt  the  foetus  in  utero  during  life.  In  a  case 
reported  by  the  author, f  which  had  at  first  been  diagnosed  as  one 

»  Path.  Trans.,  Vol.  I. 
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of  missed  labour,  a  watery  discharge  escaped  through  the  cervix 
uteri,  two  months  after  the  date  of  full  term.  After  dilatation  by 
a  tent,  the  foetus  was  felt  presenting  by  the  finger  passed  through 
the  cervix  at  an  opening  resembling  the  internal  os.  The  woman 
died,  and  the  foetus  was  found  to  be  in  an  extra-uterine  sac  which 
had  formed  an  opening  just  at  the"  convexity  of  the  bend  in  a  retro- 
flexed  uterine  canal.  Dr.  Barnes  *  describes  a  case  in  which  the 
foetus  died  probably  at  the  eighth  month  of  pregnancy,  was  retained 


Pig.  136.— Contents  of  cyst,  in  Dr.  Oldham's  case  of  Missed  Labour. 

till  seven  months  after  full  term,  and  in  which  he  was  convinced 
by  introduction  of  the  hand  that  it  was  situated  in  the  uterus, 
though  there  was  no  verification  by  autopsy,  the  woman  having 
recovered.  Dr.  Barnes  concludes  that  there  is  no  evidence  of  the 
occurrence  of  missed  labour,  unless  when  the  foetus  has  died 
before  the  full  term  of  pregnancy.  Positive  post-mortem  evidence 
even  of  this  is  not  yet  forthcoming,  but  the  fact  that  a  similar 
occurrence  has  been  observed  in  cows  and  in  ewes  is  in  favour  of 
its  possibility. 

r  •  Obstet.  Trans.,  Vol.  XXTH. 
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The  treatment  of  missed  labour,  if  in  any  case  it  is  established 
that  the  fcetus  is  certainly  in  the  uterus,  is  to  dilate  the  cervix 
by  laminaria  tents  and  hydrostatic  dilators,  and  to  empty  the  uterus 
with  the  aid  of  an  anaesthetic,  the  portions  of  the  fcetus  being 
removed  by  the  fingers,  or  by  whatever  forceps  are  found  most 
conveniently  to  grasp  them. 


CHAPTER  XXIII. 


ACCIDENTAL  COMPLICATIONS  OF  PREGNANCY. 

The  following  are  diseases  which  occur  independently  of  pregnancy, 
hut  which  are  of  such  a  nature  that  they  have  a  special  influence  on 
pregnancy,  or  pregnancy  upon  them. 

Chronic  cardiac  diseases. — The  physiological  changes  in 
the  heart  which  result  from  pregnancy  have  already  been  explained. 
The  increased  volume  of  the  blood  and  increased  arterial  tension 
cause  some  dilatation,  especially  of  the  left  ventricle.  This  leads 
to  compensatory  hypertrophy,  which  may  proceed  so  far  as  actually 
to  improve  the  circulation  (see  p.  112).  "When,  however,  chronic 
valvular  disease  exists,  the  case  is  different.  A  degree  of  com- 
pensation by  hypertrophy  may  then  have  been  attained,  sufficient 
to  maintain  the  circulation  under  ordinary  circumstances.  But 
when  a  further  dilatation  and  increase  of  tension  is  produced  by 
pregnancy,  the  powers  of  nutrition  may  be  unable  to  respond  by 
producing  a  further  compensation  by  hypertrophy.  This  is 
rendered  more  probable  by  the  fact  that  a  certain  degree  of 
anosmia  is  usual  in  pregnancy,  and  that  this  anaemia  is  not 
unfrequently  carried  to  a  pathological  degree,  especially  when 
vomiting  or  other  digestive  disturbances  occur.  The  embarrass- 
ment of  the  lungs,  and  consequent  tendency  to  inflammatory 
changes  in  them,  which  result  from  the  cardiac  disease,  are 
also  increased  by  the  interference  with  respiration  due  to  the 
abdominal  distension.  A  still  further  strain  is  placed  upon  the 
diseased  heart  by  the  process  of  labour.  This  is  proved  by  the 
fact  that,  in  many  recorded  cases,  patients  who  have  survived  preg- 
nancy and  parturition  have  succumbed  within  two  or  three  weeks 
after  delivery.  It  is  probable  that  fresh  inflammation  may  be  set 
up  in  the  valves  by  the  strain  put  upon  them  by  the  efforts  of 
labour.  During  the  labour  itself,  the  heart's  action  often  becomes 
very  irregular,  and  the  patient  cyanotic. 

When  the  heart  disease  is  at  all  grave,  pregnancy  therefore 
proves  a  very  serious  complication.    Out  of  31  cases  collected  by 
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Angus  Macdonald,*  17,  or  55  per  cent.,  proved  fatal.  Many  of 
these  cases,  however,  were  specially  severe.  Premature  labour 
frequently  comes  on  spontaneously,  when  symptoms  are  grave,  and 
this  occurrence,  in  several  cases,  anticipated  the  execution  of  the 
physician's  resolve  to  induce  labour.  According  to  Macdonald, 
cases  of  mitral  regurgitation  prove  the  least  grave,  those  of  mitral 
contraction  the  most  grave.  This  is  probably  explained  by  the  fact 
that,  in  the  latter  case,  the  tension  which  generally  produces  dilata- 
tion and  hypertrophy  of  the  left  ventricle  is  all  expended  upon  the 
left  auricle,  and  thence  thrown  back  upon  the  lungs  and  right  heart. 
In  aortic  regurgitation,  the  symptoms  were  severe,  but  were 
generally  relieved  after  delivery,  if  the  patient  had  passed  safely 
through  that  stage. 

Prophylaxis. — In  all  cases  of  chronic  heart  disease  which  produce 
any  marked  symptoms,  such  as  dyspnoea,  palpitation,  oedema,  or 
notable  alteration  of  pulse,  the  physician  should  advise  the  patient 
not  to  marry,  if  his  opinion  is  asked. 

Treatment. — The  general  management  of  the  cardiac  condition, 
and  treatment  by  drugs,  are  the  same  as  when  there  is  no  pregnancy. 
All  exciting  causes  of  pulmonary  complications  should  be  especially 
avoided.  In  labour,  early  assistance  by  forceps  or  version  should  be 
given,  and  bearing-down  efforts  of  the  patient  restrained  as  much  as 
possible.  Chloroform,  to  the  usual  partial  extent,  may  generally  be 
given  without  increase  of  danger.  When  the  symptoms  are  severe, 
induction  of  premature  labour  or  abortion  seems  to  be  rational 
treatment.  The  physician  should,  however,  warn  the  patient  and 
her  friends  that  the  immediate  sequel  of  labour,  whether  spontaneous 
or  induced,  may  be  aggravation  of  symptoms.  Macdonald  held 
that  premature  labour  sbould  seldom  or  never  be  recommended, 
because  it  is  likely  to  do  greater  harm  than  good,  by  disturbing  the 
action  of  the  heart  and  the  condition  of  the  lungs. 

Acute  endocarditis. — Acute  endocarditis  may  occur  in  preg- 
nancy as  at  other  times,  and  sometimes  it  seems  to  be  promoted  by 
a  peculiar  condition  of  the  blood  in  pregnancy,  though  this  is  more 
likely  to  happen  after  delivery.  More  frequently  it  happens  that, 
in  consequence  of  extra  strain  in  pregnancy,  fresh  valvular  in- 
flammation supervenes  upon  chronic  disease.  This  may  take 
either  the  ordinary  plastic  or  the  ulcerative  form.  Embolism  is 
then  apt  to  occur,  and  in  this  way  apoplexy  and  paralysis  may  be 
produced. 

Phthisis. — The  opinion  has  been  held  by  many  that  pregnancy 
acts  as  a  prophylactic  against  phthisis  in  those  predisposed  to  that 
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disease.  There  is  no  evidence,  however,  that  this  is  really  the  case 
in  general.  It  may  be  true  in  some  of  those  cases  in  which  preg- 
nancy appears  to  improve  the  general  health,  but  it  probably  more 
frequently  occurs  that  impairment  of  health,  from  some  of  the 
disturbances  of  pregnancy,  favours  the  onset  of  the  disease. 
Pregnancy  generally  has  an  unfavourable  influence  on  the  course  of 
a  phthisis  already  existing,  although  to  this  rule  there  are  many 
exceptions.  The  puerperal  state  and  lactation  have  a  much  more 
decidedly  unfavourable  influence.  As  a  rule,  abortion  or  premature 
labour  occurs  spontaneously  only  when  the  condition  of  the  mother 
is  becoming  extreme,  or  when  her  blood  is  insufficiently  aerated. 
In  the  later  stages  of  phthisis  amenorrhoea  results,  and  pregnancy  is 
not  likely  to  occur,  but  in  tbe  earlier  or  quiescent  stages  of  the 
chronic  form  of  the  disease  this  is  not  the  case.  Phthisical  women 
should  be  advised  not  to  marry,  both  on  account  of  the  increased 
risk  to  themselves,  the  probably  phthisical  predisposition  of  their 
children,  and  the  possible  communication  of  contagion  to  their 
husbands.  Labour,  in  phthisical  women,  should  receive  early 
assistance  by  the  use  of  forceps.  Artificial  induction  of  abortion 
~has  been  performed  on  account  of  phthisis.  But  the  general 
opinion  is  that  the  influence  of  the  pregnancy  upon  the  phthisis  is 
so  uncertain  that,  as  a  rule  at  any  rate,  this  operation  is  not  justifi- 
able. The  same  conclusion  will  apply  even  to  the  induction  of 
premature  labour. 

Acute  lobar  pneumonia. — Pneumonia,  which  in  other 
respects  has  a  close  analogy  to  zymotic  diseases,  shows  this  character 
also  in  its  relation  to  pregnancy.  Pregnancy  seems  to  afford  a 
certain  protection  against  its  onset,  but,  when  it  does  occur,  its 
severity  and  danger  are  increased.  The  gravity  of  the  disease  is 
greater,  the  further  advanced  is  the  pregnancy.  This  may  partly 
be  explained  by  the  interference  of  the  distended  abdomen  with  the 
descent  of  the  diaphragm  and  freedom  of  respiration,  although  the 
capacity  of  the  chest  is  not  actually  diminished,  as  was  formerly 
supposed.  Pneumonia  often  leads  to  abortion  or  premature  labour. 
This  may  be  due  to  imperfect  oxygenation  of  blood,  to  the  general 
effect  of  the  acute  disease  on  the  mother's  system,  or  to  the  death  of 
the  foetus  produced  by  the  high  temperature  (see  p.  368).  In  the 
latter  case,  delivery  may  be  delayed  until  the  acute  stage  has 
subsided.  Prematm'e  labour,  either  induced  or  spontaneous,  renders 
the  prognosis  much  more  unfavourable.  As  will  be  explained  in 
the  chapter  on  puerperal  fevers,  there  is  some  evidence  that 
pneumonia,  existing  before  delivery,  may  merge  into  puerperal 
septicajmia,  or,  at  any  rate,  predispose  to  that  disease. 

Treatment. — Premature  labour  should  on  no  account  be  induced, 


ATKOPHY  OF  THE  LIVER. 


377 


but  the  onset  of  labour  should  be  averted  if  possible.  If  labour 
does  come  on  near  full  term,  early  aid  should  be  given  by  forceps, 
if  called  for.  Digitalis  is  often  useful  to  maintain  the  vigour 
of  the  heart,  and  generally  stimulant  treatment  is  likely  to  be 
called  for. 

Jaundice. — Jaundice  is  a  rare  affection  in  pregnancy,  but  has 
great  interest  from  the  tendency  which  exists  for  apparently  simple 
jaundice  to  develop  into  the  fatal  disease,  acute  yellow  atrophy  of 
the  liver.  Sometimes  such  a  development  takes  place  only  after 
delivery.  Of  seven  cases  of  jaundice  in  pregnancy  met  with  by 
Spiegelberg,*  two  were  cases  of  acute  yellow  atrophy. 

Simple  Jaundice. — Simple  jaundice  may  run  an  ordinary 
course  during  pregnancy.  As  a  rule,  it  does  not  lead  to  abortion 
or  premature  labour,  but  this  result  does  sometimes  happen.  The 
fcetus  and  liquor  amnii  are  sometimes,  but  not  always,  stained 
yellow  with  bile  pigment. 

Acute  atrophy  of  the  liver. — Of  31  cases  of  acute  atrophy 
of  the  liver,  11  occurred  in  pregnant  woman  (Frerichs).  The 
disease  may  occur  as  early  as  the  third  month  of  pregnancy,  but  is 
commoner  towards  the  later  months.  The  disease  generally  begins 
like  simple  jaundice  ;  then  grave  constitutional  symptoms  super- 
vene, elevation  of  pulse  and  temperature,  delirium,  coma,  and 
generally  haemorrhages.  The  diminution  of  size  of  the  liver  may 
be  detected. 

Pathological  anatomy. — The  liver-cells  are,  in  great  measure, 
destroyed.  There  is  also  degeneration  of  the  muscles,  especially  of 
that  of  the  heart.  Fatty  degeneration  of  the  kidney-cells  has  also 
been  described  in  some  cases.  Abortion  or  premature  labour  often 
comes  on,  and  the  fcetus  and  liquor  amnii  are  found  stained  with 
bile  pigment. 

Causation. — It  is  generally  believed  that  the  disease  is  due  to 
some  form  of  toxaemia,  but  the  exact  mode  of  origin  of  the  poison 
is  obscure.  German  authorities  hold  that  it  is  developed  out  of  a 
Bimple  form  oT  jaundice  Ly  the  poisonous  influence  of  biliary  pro- 
ducts, especially  the  bile  acids,  retained  in  the  blood.  It  would 
thus  be  promoted  by  any  deficient  action  of  the  kidneys,  upon 
which  the  duty  chiefly  falls,  in  jaundice,  of  excreting  such  products. 
Pregnancy  would  aid  in  its  production,  because  the  kidneys  are 
then  apt  to  have  their  function  disturbed  by  the  extra  work  thrown 
upon  them,  and  the  interference  with  their  circulation. 

It  is  not,  however,  clear  that  the  apparently  simple  form  of 
jaundice,  with  which  acute  atrophy  of  the  liver  begins,  is  of  the 
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obstructive  kind.  The  action  of  the  liver  may  be  embarrassed,  like 
that  of  the  kidneys,  by  the  modification  of  the  blood  in  pregnancy, 
combined  with  mechanical  influence  on  the  circulation.  The 
influence  of  abdominal  pressure  appears  to  be  shown  by  the  fact 
that  the  majority  of  cases  of  acute  atrophy  in  pregnancy  occur  in 
primigravidEe.  The  sequence  may  therefore  be  that,  first,  jaundice 
is  produced  by  these  disturbances  of  the  liver,  and,  secondly,  that 
the  toxsemic  condition  is  increased  by  retention  of  biliary  products. 
In  some  cases  severe  mental  shock  or  mental  distress  appears  to  be 
an  exciting  cause.  According  to  Spiegelberg,  the  symptoms  of 
acute  atrophy  are  often  preceded  by  haemorrhage  from  the  uterus 
or  other  parts,  which  may  have  a  depressing  influence.  In  very- 
rare  instances  an  apparent  epidemic  of  acute  atrophy  of  the  liver 
in  pregnant  women  has  been  recorded.  In  these  cases,  therefore, 
there  must  apparently  have  been  some  blood  poison  entering  from 
without,  and  probably  depending  upon  some  form  of  microbe. 

Treatment. — Simple  jaundice  in  pregnancy  may  be  treated  in  the 
ordinary  way.  Moderate  use  of  purgatives  and  diuretics  is  desirable. 
Acute  atrophy  when  once  developed  is  hopeless.  If  in  simple 
jaundice  haemorrhages  occur,  or  the  urine  is  albuminous  or  deficient 
in  urea,  or  there  are  any  other  grave  constitutional  symptoms,  such 
as  coma  or  mental  affection,  thus  indicating  a  clanger  that  acute 
atrophy  may  supervene,  the  question  of  induction  of  premature 
labour  or  abortion  should  be  considered.  It  appears  that  the  effect 
of  pregnancy,  acting  either  mechanically  or  through  the  nervous 
system,  may  compound  with  organic  conditions  in  the  liver.  In 
one  instance  I  induced  premature  labour  for  the  jaundice  of  preg- 
nancy, the  patient  being  deeply  comatose,  and  acute  atrophy  being 
feared.  The  patient  rapidly  recovered,  and  the  jaundice  disap- 
peared. Later,  however,  it  proved  to  have  been  due  to  cancer  of 
the  liver,  from  which  she  eventually  died. 

Diabetes. — Diabetes  is  another  disease  affected  by  pregnancy. 
Cases  have  been  recorded  in  which  diabetes  has  recurred  in  successive 
pregnancies,  and  has  been  absent  during  the  intervals,  as  is  some- 
times the  case  with  albuminuria.  Sometimes  pregnancy  occurs  in  a 
diabetic  patient,  and  rims  its  course  undisturbed  ;  but  generally  the 
diabetes  is  aggravated,  and  the  complication  is  of  grave  import  both 
to  mother  and  child.  Of  cases  collected  by  Matthews  Duncan,* 
namely,  22  pregnancies  in  15  mothers,  4  ended  fatally  during  the 
puerperal  period,  premature  labour  having  been  induced  in  one  of 
these.  Hydramnios  was  frequent,  and  in  one  case  sugar  was  found 
in  the  liquor  amnii.    In  7  out  of  19  cases  the  child  died  during  the 

*  Obstet.  Trans.,  Vol.  XXTV. 


OVARIAN  TUMOURS. 


379 


pregnancy,  after  reaching  viable  age,  and  in  2  more  it  died,  a  few 
hours  after  birth. 

These  facts,  as  well  as  those  connected  with  acute  atrophy  of  the 
liver,  appear  to  indicate  that  pregnancy  is  apt  to  have  a  pathological 
influence  on  the  liver  as  well  as  on  the  kidneys.  It  is  to  be 
remembered  that  physiological  glycosuria  occurs  in  the  puerperal 
woman,  and,  more  rarely,  before  delivery  ;  but  if  the  theory  be 
true  that  the  sugar  in  these  cases  is  due  to  the  resorption  of  lactose 
from  the  milk  (see  p.  267),  such  glycosuria  is  a  distinct  thing 
from  the  diabetes  here  described. 

Bronchocele. — Cases  have  been  observed  in  which  a  bronchocele 
has  occurred  for  the  first  time  or  increased  during  pregnancy.  It  is 
a  question  how  far  the  causation  depends  upon  the  increased  vascular 
tension  of  pregnancy,  and  how  far  upon  a  reflex  nervous  influence. 
The  fact  that  bronchocele,  especially  exophthalmic  goitre,  is  some- 
times associated  with  uterine  disturbance  or  hysteria,  apart  from 
pregnancy,  makes  it  probable  that  nervous  influence  may  play  some 
part  in  the  matter.  A  temporary  increase  of  the  swelling  of  the 
thyroid  is  apt  to  be  produced  by  the  straining  of  labour  ;  but  the 
enlargement  generally  subsides  to  a  great  extent,  though  not 
altogether,  after  delivery. 

Haemorrhages. — Women  who  are  liable  to  haemorrhages  have 
this  liability  increased  by  the  increased  vascular  tension  of  preg- 
nancy. In  some  cases,  also,  the  deteriorated  quality  of  the  blood 
may  have  an  influence.  Thus  haemoptysis  occasionally  occurs 
during  pregnancy ;  and  in  that  condition  it  has  not  the  same  sig- 
nificance as  at  other  times  in  indicating  the  probable  existence  of 
phthisis.  Again,  epistaxis  and  bleeding  from  the  alimentary  canal, 
especially  from  the  rectum  and  stomach,  are  not  uncommon. 
Cerebral  haemorrhage,  producing  paralysis,  sometimes  occurs,  but 
this  is  more  especially  associated  with  albuminuria.  Distended 
varices  sometimes  rupture  on  the  surface,  and  pelvic  hssmatocele, 
from  rupture  of  a  vessel  near  the  uterus,  has  occasionally  been 
recorded. 

Ovarian  tumours. — Ovarian  tumours  of  small  size  may  not 
interfere  with  the  course  of  pregnancy  or  parturition,  provided  they 
do  not  occupy  the  pelvis.  If  the  tumour  is  of  considerable  size, 
the  complication  is  a  serious  one.  The  tension  may  become  so 
great  before  the  end  of  pregnancy,  that  vital  functions  are  interfered 
with.  Other  dangers  also  exist.  The  tumour  may  rupture  under 
the  influence  of  pressure.  The  presence  of  the  enlarged  uterus  may 
cause  twisting  of  the  pedicle,  or  interference  with  its  circulation. 
Then  follow  necrotic  and  inflammatory  changes  in  the  tumour.  The 
obstruction  to  labour  which  an  ovarian  tumour  occupying  the 
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pelvis  may  cause,  will  be  considered  hereafter.  (See  Chapter 
XXVIII.) 

Treatment. — In  the  case  of  a  tumour  likely  to  require  interference 
before  the  end  of  pregnancy,  the  choice  will  lie  between  ovariotomy, 
induction  of  premature  labour  or  abortion,  and  tapping  the  tumour. 
Ovariotomy  during  pregnancy,  in  the  comparatively  few  cases  re- 
corded, has  been  scarcely  less  successful  than  apart  from  pregnancy. 
Premature  delivery  has  followed  in  several  cases,  especially  if  the 
patient  has  been  advanced  beyond  the  fourth  month,  but  she  has 
generally  recovered,  notwithstanding.  In  a  case  recorded  by  the 
author,  in  which  the  operation  was  performed  during  the  sixth 
month,  the  patient  went  to  full  term.*  The  conclusion  appears  to  be 
that,  if  the  operation  can  be  performed  by  a  specialist  practised  in 
ovariotomy,  ovariotomy  is  the  best  treatment,  especially  during  the 
earlier  months.  After  the  fifth  or  sixth  month,  if  adhesions  near 
the  uterus  are  probable,  it  may  be  preferable  to  adopt  other  means, 
because  the  adhesions  are  then  likely  to  be  highly  vascular.  If 
symptoms  of  rupture  of  the  tumour  or  twisting  of  the  pedicle 
should  appear,  ovariotomy  shoidd  not  be  delayed.  Failing  ovari- 
otomy, if  the  tumour  can  be  conveniently  tapped,  and  if  it  appears 
to  be  mainly  unilocular,  and  the  full  term  of  pregnancy  is  not  far 
off,  tapping  should  be  performed.  Otherwise  premature  labour, 
or,  iFnecessary,  abortion,  should  be  induced,  and  ovariotomy  should 
be  deferred  until  the  puerperal  period  has  quite  passed. 

Fibroid  tumours  of  the  uterus. — Although  fibroid  tumours 
of  the  uterus  tend  to  prevent  pregnancy,  yet  pregnancy  does  some- 
times occur,  notwithstanding  "the  presence  of  the  fibroids,  especially 
if  the  tumours  are  subperitoneal.  The  tumours  then  generally  grow 
in  conjunction  with  the  growth  of  the  uterus,  and  diminish  again 
after  delivery,  as  the  uterus  becomes  involuted.  A  difficulty  of  diag- 
nosis may  arise  during  pregnancy,  and  the  suspicion  may  be  raised  of 
the  presence  of  extra-uterine  foetation  on  account  of  the  irregularity 
of  the~tiunour  containing  the  foetus.  In  other  cases  the  fibroid  tumour 
becomes  softened  during  pregnancy,  and  may  then  be  mistaken  foi 
an  ovarian  tumour.  When  the  fibroids  are  external,  pregnancy  and 
parturition  are  often  undisturbed  ;  when  they  are  in  the  wall  of  the 
uterus,  there  is  a  tendency  to  inertia  of  the  uterus,  and  to  post- 
partum haemorrhage. 

Treatment. — Interference  during  pregnancy  is  generally  required 
only  if  the  tumour,  by  occupying  the  pelvis,  is  likely  to  obstruct 
delivery.  This  question  will  be  considered  hereafter.  (See  Chap. 
XXVIII.)  In  all  cases  special  care  should  be  taken  to  secure  firm 
contraction  of  the  uterus  after  delivery. 

•  Brit.  Med.  Journ.,  1880. 
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Surgical  operations. — The  effect  of  a  surgical  operation  in 
pregnancy  varies  greatly  according  to  the  susceptibility  of  the 
•woman  to  reflex  influence.  In  one  case  the  extraction  of  a  tooth 
may  bring  on  labour  :  in  another  ovariotomy,  or  amputation  of  the 
thigh,  may  produce  no  such  resiilt.  But  after  serious  operations 
abortion  or  premature  labour  follows  in  a  considerable  proportion  of 
cases  (according  to  Cohnstein's  statistics,  in  45 -5  percent.).  The 
tendency  appears  to  be  greater  in  the  third  and  fourth  and  in  the 
last  two  months,  less  in  the  middle  months.  The  cause  may  be 
reflex  influence,  or,  less  frequently,  the  fever  following  the  opera- 
tion. Operations  on  the  vagina  or  in  the  neighbourhood  of  the 
uterus  are  more  likely  to  interrupt  pregnancy.  Such  operations  are 
also  likely  to  be  attended  ■with  considerable  haemorrhage.  Preg- 
nancy does  not  appear  to  be  unfavourable  to  the  recovery  of  the 
patient,  but  the  puerperal  state  is  so.  It  is  therefore  unfavourable 
if  premature  labour  follows  very  quickly  upon  a  severe  operation. 

It  is  better  to  defer  operations  not  of  an  urgent  character  until 
after  delivery,  unless  the  condition  for  which  the  operation  is  re- 
quired is  aggravated  by  pregnancy,  or  is  likely  to  cause  difficulty  in 
delivery.  So  far  as  possible,  no  serious  operation  should  be  per- 
formed during  the  puerperal  period. 

Ague. — The  relation  of  malarial  lever  to  pregnancy  is,  in  some 
degree,  similar  to  that  of  zymotic  diseases.  It  is  met  with  but  rarely, 
but  when  it  does  occur,  it  is  aggravated.  Latent  malarial  infection 
may  also  become  again  active  during  pregnancy.  This  is  more  likely 
to  happen  in  the  puerperal  state,  at  which  time  fever,  ascribed  to 
malaria,  is  relatively  common  in  malarial  districts.  At  this  time 
also,  the  character  of  the  fever  is  modified  ;  instead  of  being  inter- 
mittent, it  becomes  remittent,  and  the  paroxysms  become  irregular. 
Malarial  fever  not  unfrequently  leads  to  abortion  or  premature 
delivery.  In  some  cases  there  has  been  evidence  of  its  communica- 
tion to  the  fcetus,  which  may  die  before,  or  soon  after,  delivery. 

Syphilis. — The  effects  of  syphilis  upon  the  fcetus  and  the  pla- 
centa have  already  been  described.  Syphilis  may  be  inherited  from 
either  parent,  or  both,  even  if  the  disease  exists  only  in  a  latent 
condition.  In  the  case  of  untreated  syphilis,  syphilitic  children  may 
be  procreated  for  ten  years  or  more,  the  intensity  of  the  infection 
diminishing  with  the  lapse  of  time. 

If  a  pregnant  woman  acquires  syphilis,  the  local  manifestations 
in  the  neighbourhood  of  the  genital  organs  are  more  severe  than 
usual,  in  consequence  of  the  hyperemia  of  those  parts.  The  consti- 
tutional disease  is  generally  mild.  A  woman  impregnated  by  a 
husband  who  has  latent  syphilis,  may  acquire  the  disease  for  the 
first  time  from  the  fcetus.    In  this  case  the  symptoms  are  very 
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mild,  and  only  those  manifestations  which  are  generally  late  ones 
may  be  shown.  Some  authorities  deny  the  communication  of 
syphilis  from  the  foetus  to  the  mother,  and  vice  versa.  But  what  is 
known  as  Colles'  law  is  almost  universally  admitted.  This  is,  that 
a  woman  is  never  infected  by  nursing  her  own  child  suffering  from 
hereditary  syphilis,  though  another  woman  is  likely  to  be  so,  and 
though  she  may  never  have  shown  signs  of  the  disease.  It  is  not 
certain  whether  this  implies  that  all  such  mothers  have  had  the 
disease  slightly,  though  unobserved,  or  that  they  acquire  immunity 
though  never  infected.  But  in  either  case  it  proves  that  the  syphi- 
litic poison  in  the  foetus  affects  the  mother.  When  a  pregnant 
woman  acquires  syphilis,  the  foetus  may  have  symptoms  similar  to 
those  of  the  hereditary  disease.  It  has  generally  been  thought  that,  if 
the  infection  takes  place  in  the  later  months  of  pregnancy,  the  foetus 
is  likely  to  escape.  But  Hutchinson*  has  recorded  cases  in  which 
the  mother  was  infected  within  the  last  few  weeks  of  pregnancy,  and 
in  which  the  child,  after  birth,  had  symptoms  like  the  ordinary 
hereditary  disease. 

Treatment. — If  syphilis  is  acquired  during  pregnancy,  mercurial 
treatment  throughout  the  remainder  of  pregnancy  is  of  importance 
for  the  sake  of  the  child,  as  well  as  for  that  of  the  mother.  The 
formula  given  at  page  394  may  be  used. 


Zymotic  Diseases. 

Any  zymotic  disease  may  occur  during  pregnancy.  But  in 
general  the  pregnant  woman  appears  to  be  less  liable  than  others  to 
the  outbreak  of  a  zymotic  disease,  while,  on  the  other  hand,  the 
puerperal  woman  is  much  more  liable.  This  rule  does  not  however 
apply  equally  to  all  diseases.  It  is  most  marked  in  the  case  of 
scarlatina,  and  probably  least  marked  in  that  of  small-pox.  Any 
severe  zymotic  disease  is  rendered  more  grave  by  pregnancy,  espe- 
cially in  the  later  months,  but  still  more  so  by  the  puerperal  state. 
Most  zymotic  diseases  are  apt  to  lead  to  prematurej^borajoraboi'- 
tion.  There  are  three  elements  which  may  tend  toward  this  result : 
first'  the  death  of  the  foetus  from  the  high  temperature  ;  secondly, 
the  effect  of  the  severity  of  the  disease  upon  the  mother ;  thirdly, 
the  "effect  on  the  mother  of  the  special  zymotic  poison  concerned. 
That  the  third  element  is  actually  operative  is  proved  by  the  special 
tendency  of  small-pox  to  produce  premature  labour,  even  when  it 
runs  a  mild  course,  and  when  the  child  is  born  alive.  The  mode 
of  operation  is,  in  some  cases,  the  production  of  haemorrhage  in  the 
uterus  or  placenta.  The  puerperal  state  being  much  more  unfavour- 
*  Medical  Times  and  Gazette,  1S78. 
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able  than  that  of  pregnancy,  the  longer  abortion  or  premature 
labour  is  deferred  the  better  it  is  for  the  mother.  Labour  should 
not  therefore  be  induced  in  any  case,  although,  in  small-pox,  when 
the  child  is  viable,  induction  might  give  it  a  better  chance  of 
surviving. 

Variola. — Small-pox  has  been  observed  in  pregnancy  oftener 
than  most  zymotic  diseases.  Confluent  or  unmodified  small-pox  is 
very  dangerous  to  the  mother,  and  proves  fatal  in  the  majority  of 
cases.  It  tends  to  assume  the  hemorrhagic  form,  and  specially  to 
cause  uterine  haamorrhage.  In  almost  all  cases  it  leads  to  abortion 
or  premature  labour  and  the  death  of  the  foetus.  Modified  or  dis- 
crete small-pox  generally  runs  a  favourable  course,  but  even  this 
leads  to  abortion  or  premature  labour  in  most  cases,  although  not 
so  constantly  as  the  more  severe  disease. 

In  a  certain  proportion  of  cases,  but  not  invariably,  the  foetus  is 
affected  by  the  disease  in  utero.  Sometimes  it  is  born  with  pustules 
'  upon  it.  In  other  cases,  when  it  is  delivered  at  a  later  stage,  the 
6cars  of  pustules  are  visible.  When  premature  labour  occurs  early 
in  the  disease,  the  child  may  become  affected  a  few  days  after 
delivery.  Sometimes,  although  not  apparently  affected,  the  child 
dies  shortly  after  birth.  In  other  cases,  the  child,  which  has  shown 
no  trace  of  the  disease,  is  found  to  be  insusceptible  to  vaccination. 
Cases  even  have  been  recorded  in  which  it  has  been  supposed  that 
the  child  was  affected  by  the  disease  in  utero,  or  very  shortly  after 
birth,  during  epidemics  of  small-pox,  although  the  mother  did  not 
suffer  from  it,  or  in  which  one  of  twins  in  utero  took  the  disease 
from  the  mother  while  the  other  escaped. 

Vaccination  during  pregnancy  appears  to  run  its  course  as  usual. 
In  an  epidemic  of  small-pox  therefore,  pregnant  women,  who  have 
not  been  re-vaccinated,  should  undergo  that  operation.  Vaccina- 
tion should  not  be  performed  very  shortly  after  delivery  """since 
even  a  very  slight  zymotic  poison  may  then  have  an  unfavourable 
influence. 

Scarlatina. — Scarlatina  is  very  rare  during  pregnancy,  espe- 
cially as  compared  with  its  frequency  during  the  few  days  after 
delivery.  According  to  some,  the  incubation  may  be  prolonged  for 
weeks  and  months  during  pregnancy,  and  the  outbreak  only  take 
place  after  delivery  (see  section  on  Scarlatina  in  Chapter  XXXIX.). 
Mild  cases  of  scarlatina  may  run  a  favourable  course.  If  the  fever  is 
high,  abortion  or  premature  labour  generally  follows,  and  then  the 
danger  is  greatly  increased,  as  in  ordinary  puerperal  scarlatina.  It 
has  been  inferred  that  the  disease  may  be  conveyed  to  the  foetus  in 
utero,  because  the  child,  at  or  shortly  after  birth,  has  sometimes 
shown  desquamation  of  the  skin  or  other  sequelco  of  the  disease. 
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Measles. — Measles  rarely  occurs  in  pregnancy.  Usually  the 
disease  runs  an  ordinary  and  mild  course.  But  cases  have  been 
recorded  in  which  it  has  been  unusually  severe,  tending  towards  a 
hEemorrhage  type,  or  complicated  by  pneumonia.  In  such  cases 
premature  labour  or  abortion  frequently  follows.  The  child  has 
been  born  with  the  eruption  of  measles. 

Erysipelas. — Little  is  recorded  of  erysipelas  in  pregnancy.  It 
appears  to  be  of  rare  occurrence,  and  not  to  be  specially  dangerous, 
unless  premature  labour  is  the  consequence.  It  may  then  assume 
the  graver  form  of  puerperal  erysipelas,  especially  if  the  pregnancy 
was  far  advanced.    (See  Chapter  XXXIX.) 

Enteric,  typhus,  and  relapsing  fevers.— All  these  diseases 
are  rare  during  pregnancy,  especially  in  the  later  months.  Enteric 
fever  leads  to  premature  labour  or  abortion  in  the  majority  of  cases. 
The  interruption  of  pregnancy  generally  follows  at  the  time  when 
temperature  ranges  the  highest,  and  the  prognosis  is  rendered  more 
grave  in  consequence.  Severe  hsemorrhage  is  apt  to  follow  after 
abortion  in  the  earlier  months,  and  it  has  been  thought  that  the 
prognosis  of  the  disease  is  on  this  account  more  grave  at  that  time 
than  in  the  later  months.  Eelapsing  fever  according  to  Mivrchison 
and  Zuelzer,*  leads  to  interruption  of  pregnancy  in  almost  every 
case.  Weber,  f  however,  at  St.  Petersburg  found  this  happen  in 
only  23  out  of  63  cases.  Typhus  fever  is  less  apt  to  lead  to 
premature  labour  or  abortion  than  either  of  the  other  two,  and 
its  course  is  not  so  much  modified  by  pregnancy  as  that  of  many 
zymotic  diseases. 

Cholera. — It  does  not  appear  that  pregnancy  affords  any 
notable  protection  against  cholera.  Accounts  differ  as  to  whether 
the  mortality  of  the  disease  is  increased  by  the  complication.  It  is 
said  to  be  both  more  frequent  and  more  fatal  in  the  later  months. 
Interruption  of  pregnancy  follows  in  a  considerable  proportion  of 
cases,  and,  in  others,  it  is  probably  only  prevented  by  the  early  fatal 
termination.  Hsemorrhage  into  the  uterus  is  apt  to  occur,  and  is 
one  of  the  causes  of  abortion. 

*  "Monatschr.  f.  Geburtshiilfe,"  Vol.  XXX. 
+  "Berlin  Klin.  Wochensclrr."  Vol.  VII. 
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PREMATUEE  EXPULSION  OP  THE  OVUM. 

The  term  abortion  or  miscarriage  is  applied  to  premature  expul- 
sion of  the  ovum  when  this  occurs  before  the  time  when  the  child 
becomes  viable,  or  capable  of  possibly  surviving.  After  that  date, 
the  term  premature  labour  is  used.  The  point  of  demarcation 
between  the  two  may  be  taken  as  the  end  of  the  sixth  calendar 
month,  or  abotit  183  days,  although  there  is  practically  but  little 
chance  of  the  child  being  reared,  if  born  before  the  end  of  the 
twenty-eighth  week,  or  196  days.  A  distinction  is  sometimes 
made  between  abortion  and  miscarriage,  the  term  abortion  being 
used  in  the  first  two  or  three  months  of  pregnancy,  before  the 
placenta  is  formed,  and  the  term  miscarriage  from  the  time  when 
the  placenta  is  formed  up  to  the  date  when  the  child  is  regarded  as 
viable.  It  is  better,  however,  to  consider  the  terms  abortion  and 
miscarriage  as  synonyms,  since  no  distinct  boundary  between  the 
two  can  be  assigned,  and  women  themselves  generally  prefer  the 
word  miscarriage  to  the  word  abortion. 

Premature  expulsion  of  the  ovum  is  one  of  the  commonest  of  the 
morbid  occurrences  of  pregnancy.  On  an  average,  every  woman 
who  has  borne  children  and  reached  the  limit  of  the  child-bearing 
age  has  had  at  least  one  abortion  or  premature  labour.  The  pro- 
portion of  abortions  to  full-term  deliveries  has  been  estimated  as 
being  as  much  as  one  to  five.  The  attachment  of  the  ovum  to  the 
uterine  wall  is  less  firm  in  the  early  months  of  pregnancy  before 
the  complete  formation  of  the  placenta.  Hence  it  is  within  the 
first  lour  months  of  pregnancy  that  abortions  are  most  common. 
Within  the  first  few  weeks  of  pregnancy  many  abortions  pasB 
alto-ether  unrecognised,  or  only  suspected.  A  woman  goes  a  few 
days,  or  two  or  three  weeks,  beyond  the  expected  time  of  menstrua- 
tion ;  then  haemorrhage  occurs,  resembling  a  menstrual  period 
rather  more  profuse  than  usual,  and  an  ovum  may  escape  un- 
observed. If  shreds  of  decidua  are  detected,  these  show  only  a 
slightly  greater  development  than  the  shreds  of  menstrual  decidua 
sometimes  passed  in  menstruation  without  any  conception.  It  is 
°'  do 
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therefore  impossible  to  estimate  accurately  the  relative  frequency 
of  abortions  within  the  first  two  months.  Abortions  positively 
diagnosed  occur  most  frequently  between  the  sixth  and  the 
sixteenth  week.  This  fact  may  be  explained  not  only  from  early 
abortions  being  often  undetected,  but  partly  also  on  the  ground  that 
some  causes  of  abortion,  such  as  retroflexion  or  fibroid  tumour  of 
the  uterus,  only  begin  to  operate  when  the  ovum  and  uterus 
have  reached  a  certain  size,  and  that  the  various  diseases  of 
the  embryo  or  membranes  which  may  lead  to  abortion  require 
a  certain  time  for  their  development  before  the  embryo  is 
destroyed,  or  the  membranes  so  much  altered  as  to  excite  the  uterus 
to  expulsion. 

Within  the  first  two  months  of  pregnancy,  the  ovum  is  most 
frequently  expelled  without  rupture  of  the  amnion,  and  the  whole 
of  the  chorion  or  rudimentary  placenta  generally  comes  away 
together.  The  decidua  vera,  which  at  this  stage  is  relatively 
very  bulky,  may  in  part  come  away  in  connection  with  the 
decidua  refiexa,  or  it  may  be  discharged  afterwards  as  a  whole,  or, 
more  frequently,  broken  up  in  fragments.  After  the  end  of  the 
third  month,  the  amnion  is  usually  ruptured  from  the  effect  of  the 
uterine  contractions,  and  the  liquor  amnii  escapes.  Then  the 
embryo  is  expelled  first,  and  the  placenta  is  discharged  afterwards, 
as  in  labour  at  full  term. 

The  later  the  stage  of  pregnancy  reached,  the  more  nearly  does 
the  process  resemble  that  of  ordinary  labour.  In  the  middle 
months  of  pregnancy,  after  the  placenta  has  been  formed,  but 
before  the  formation  of  that  layer  of  open  meshwork  which  faci- 
litates its  separation  from  the  uterine  wall  (see  pp.  69,  71),  the 
separation  of  the  placenta  is  much  more  difficult,  and  the  uterine 
action  is  often  insufficient  to  effect  it  completely.  Hence  either  the 
whole  or  a  portion  of  the  placenta  is  liable  to  be  retained  for  a 
longer  or  shorter  period,  unless  removed  artificially.  It  is  from  the 
10th,  and  more  especially  from  the  12th,  up  to  about  the  20th 
rweek  that  this  specially  close  union  exists  between  the  placeutajnd 
^0 \*r& uterine  wall,  and  hence  an  abortion  within  these  limits  of  time 
is  more  likely  to  lead  to  grave  results  than  either  before  or  alter. 
Tn  the  course  of  the  third  month,  the  ovum  may  either  be  ruptured 
in  its  expulsion  or  not,  according  to  circumstances,  rupture  be- 
coming more  probable  as  the  month  proceeds.  If  rupture  takes 
place,  retention  of  the  incipient  placenta  is  more  likely  to  occur. 
It  is  possible,  however,  for  the  amnion  enclosing  the  embryo,  with 
the  decidua  refiexa,  to  be  expelled  entire,  leaving  the  incipient 
placenta  behind.  Even  the  chorion,  as  well  as  the  amnion,  may 
come  away  entire,  and  yet  leave  the  main  part  of  the  placenta 
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behind,  the  chief  trunks  of  the  chorionic  villi  being  torn  away  at 
their  insertion. 

Causation. — The  uterine  contractions,  which  expel  the  ovum 
prematurely,  are  excited  either  by  a  cause  acting  directly  upon  the 
nervous  centres,  or  one  which  calls  out  reflex  action,  or  by  a  com- 
bination of  the  two.  Both  the  excitability  of  the  nerve  centres  and 
the  tendency  to  congestion  of  the  uterus  are  greatest  at  the  epochs 
which  would  have  been  menstrual  periods  if  pregnancy  had  not 
occurred,  and  hence  abortion  is  especially  likely  to  happen  at  these 
dates.  Different  women  also  vary  immensely  in  the  ease  with  which 
abortion  can  be  excited.  The  difference  depends  chiefly  upon  the 
degree  of  irritability  of  the  nervous  system,  but,  to  some  extent 
also,  irpon  the  firmness  of  attachment  of  the  ovum  to  the  uterus. 
Thus  cases  are  on  record  in  which  women  have  fallen  out  of 
windows  from  a  height  sufficient  to  fracture  their  limbs,  and  preg- 
nancy has  been  undisturbed.  Ovariotomy  and  various  operations 
upon  the  cervix  uteri  have  been  performed,  nitric  acid  has  been 
applied  to  the  interior  of  the  uterus  in  the  early  weeks  of  pregnancy, 
without  abortion  following.  Pregnancy  has  even  established  and 
maintained  itself  until  discovered,  notwithstanding  the  wearing  of 
an  intra-uterine  stem.  On  the  other  hand,  with  some  women,  any 
slight  mental  or  physical  disturbance,  even  the  seeing  a  mouse  or  a 
spicier,  appears  to  be  sufficient  to  cause  abortion.  Frequently  both 
a  predisposing  and  an  exciting  cause  can  be  assigned  ;  and,  in  the 
presence  of  a  predisposing  cause,  the  exciting  cause  may  be  of  the 
most  trivial  character. 

When  once  the  uterine  contractions  have  caused  dilatation  of  the 
cervix  uteri  to  a  certain  extent,  and  have  pressed  clown  the  ovum 
sufficiently  to  bulge  into  it,  the  process  of  abortion  goes  on  automa- 
tically, like  that  of  labour,  and  resembles  labour  on  a  small  scale. 
The  reflex  irritation,  caused  by  pressure  of  the  partially  detached 
ovum  upon  the  cervix,  keeps  up  the  rhythmical  discharge  of  energy 
from  the  nerve  centres. 

_  The  most  important  classification  of  the  causes  of  abortion  is  the 
division  into  those  causes  which  affect  the  ovum  or  uterus  and  those 
which  act  directly  upon  the  mother.  In  the  former  class  are  com- 
prised most  of  the  morbid  conditions  which  have  already  been 
described  among  the  diseases  of  pregnancy.  The  subdivisions  of 
this  class  are  the  following  :  

(10  Prvfiwry  morbid  conditions  of  the  foetus,  especially  those  leading 
p  tts  death.— If  the  fcetus  dies  from  any  cause,  its  death  is  followed 
by  degenerative  changes  in  the  chorion  or  placenta,  which  no 
longer  continues  in  such  active  vital  connection  with  the  uterine 
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wall.  The  ovum  then  begins  to  act  as  a  foreign  body,  and  sooner 
or  later  excites  the  uterus  to  expel  it.  The  production  of  extra- 
vasations of  blood  between  the  ovum  and  the  uterine  wall  is  ofteD 
an  intermediate  step.  As  already  mentioned  (see  page  369),  the 
expulsion  generally  takes  place  within  a  few  weeks.  Disease  or 
malnutrition  of  the  fetus,  even  without  causing  its  death,  may.  also 
be  associated  with  similar  changes  in  the  membranes,  and  lead  in  the 
same  way  to  abortion.  Among  the  causes  leading  to  the  death  or 
malnutrition  of  the  fetus  must  be  reckoned  imperfect  fer.tiJj.ty  on 
the  part  of  either  or  both  parents.  Conception  followed  by  abortion 
may  thus  be  a  stage  on  the  way  to  complete  sterility.  Syphilis  is 
one  of  the  most  frequent  and  important  causes  leading  to  abortion 
through  death  of  the  fetus,  as  well  as  through  disease  of  the  fetal 
membranes,  and  it  often  produces  this  effect  in  successive  pregnancies. 
In  the  case,  therefore,  of  repeated  abortions,  without  other  manifest 
cause,  special  inquiry  should  always  be  made  for  any  history,  or  sign 
of  syphilis  in  either  parent.  If  none  such  can  be  found,  a 
diagnosis  may  sometimes  be  made  by  examination  of  the  fetus 
(see  p.  366). 

(2.)  Primary  morbid  conditions  of  the  amnion,  chorion  or  decidua 
(see  pp.r^45^— 362). — These  may  either  first  caxise  the  death  of  the 
fetus,  or  may  directly  lead  to  abortion  by  irritating  the  uterus. 
Those  morbid  conditions  which  lead  to  haemorrhage,  and  consequent 
separation  of  chorion  or  placenta,  are  of  special  importance.  In- 
flammation and  fatty  degeneration  of  the  placenta  are  also  frequent 
causes.  Besides  morbid  conditions  produced  by  disease,  separa- 
tion of  placenta  and  haemorrhage  often  arise  from  mechanical  causes. 
Among  these  may  be  mentioned  shocks,  blows,  excessive  coitus,  the 
use  of°  instruments  for  the  induction  of  criminal  abortion,  violent 
umscular  exertion,  and  even  the  effect  of  coughing,  vomiting,  or 
straining  at  stool. 

(3.)  Morbid  conditions  of  the  uterus.—  These  maybe  displacement, 
especially  retroversion  and '  retroflexion  (see  p.  332),  inflammation  of 
the  whole  substance  of  the  uterus,  the  presence  of  fibroid  or  other 
tumours,  or  fixation  by  peritoneal  adhesions. 

Causes  affecting  the  mother  directly^ioTW.  the  second  main  class. 
Certain  drugsTcaTied  oxytocics;'  have  more  or  less  power  of  exciting 
contractions  of  the  litems,  and  by  this  means  may  cause  abortion. 
Those  most  efficacious  appear  to  be  ergot,  and  quinine  m  large  doses 
(10  grains  or  more).  Digitalis  in  large  doses  has  perhaps  a  similar 
effect.  Savin  and  cantharides  have  also  been  taken  criminally 
with  this  object,  and  have  sometimes  had  the  desn-ed  effect.  All 
these  drugs  are  very  uncertain  in  their  action,  unless  there  is 
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a  predisposition  to  abort.  When  ergotism  is  produced  by  the 
poisonous  effects  of  ergot  of  rye,  eaten  in  bread,  abortion  may 
result. 

All  acute  febrile_diseases,  tend  to .coupe  abortiom  The  poison  of 
certain  zymotic  diseases  has,  however,  a  special  tendency  to  produce 
this. effect,  apart  from  the  degree  of  fever,  apparently  by  its  influence 
on  the  nerve  centres.  Of  these,  smallpox  is  the  most  marked 
example.  With  this  effect  of  a  zymotic  poison  may  be  compared 
the  similar  effect  of  other  poisons,  such  as  lead,  excess  of  carbonic  acid 
in  the  blood  from  asphyxia,  whether  due  to  mechanical  cause  or  heart 
or  lung  disease,  and  the  poison  which  exists  in  the  blood  in  renal 
disease.  In  the  last  case  abortion  or  premature  labour  may  be  pro- 
duced directly,  as  well  as  through  death  of  the  foetus.  Of  mineral 
poisons,  lead  has  been  most  frequently  noted  as  a  cause  of  abortion, 
generally  through  its  leading  to  the  death  of  the  foetus.  It  appears 
to  be  capable  of  producing  this  result  even  by  acting  in  a  remote  way 
through  the  father.  For  it  has  been  recorded  that,  when  workmen 
have  suffered  from  lead  poisoning,  their  wives  have  been  specially 
liable  to  abort.  Apart  from  any  special  poison,  expulsion  of  the  ovum 
is  apt  to  occur  in  any  very  grave  disease  of  the  mother,  especially  as 
a  fatal  issue  is  approaching.  It  happens  also  sometimes  from  extreme 
malnutrition,  as  in  times  of  famine,  or  in  excessive  vomiting  of  preg- 
nancy. Other  general  states  of  the  system,  such  as  heart  disease  or 
cirrhosis  of  liver,  may  act  by  producing  local  hyperamiia  and  conse- 
cpient  extravasation  of  blood. 

Causes  acting  through  the  nervous  system. — Abortion  is  often  pro- 
duced by  some  sudden  or  violent  emotion,  such  as  fright,  grief, 
anxiety,  shock,  hearing  bad  news,  or  seeing  some  startling  sight. 
Such  emotional  causes  are  specially  operative  either  as  exciting 
causes,  when  there  is  already  some  predisposing  cause  at  work,  or 
in  women  of  highly  sensitive  and  neurotic  disposition.  Other 
causes  produce  a  reflex  effect  through  the  impressions  upon 
peripheral  nerves.  Thus  continuing  to  suckle  an  infant  after 
pregnancy  has  recurred  may  lead  to  abortion,  suckling  having  a 
well-known  tendency  to  set  up  uterine  contractions.  In  the  same 
way  is  to  be  explained  the  occasional  effect  of  severe  pain,  such  as 
toothache,  of  violent  purgatives,  of  any  surgical  operation  such  as 
even  the  extraction  of  a  tooth,  but  more  especially  of  operations  in 
the 

neighbourhood  of  the  uterus,  of  vaginal  syringing,  or  distension 
of  the  vagina  by  a  plug  or  india-rubber  dilator. 

It  has  been  supposed  that  in  some  cases  a  habit  of  aborting  at 
about  the  same  date  in  successive  pregnancies  has  become  estab- 
lished. There  seems  to  be  no  positive  proof  of  the  possibility  of 
this,  and  it  is  probable  that,  in  most  such  cases,  there  has  been 
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some  persistent  cause,  such,  as  syphilis,  or  endometritis,  or  uterine 
displacement,  which  would  naturally  lead  to  abortion  at  about  the 
same  date  of  pregnancy. 

Examination  of  the  ovum  will  sometimes  reveal  the  cause  of  the 
abortion  in  the  shape  of  inflammation  or  fatty  degeneration  in  the 
chorion  or  decidua,  or  signs  of  syphilis  in  the  fcetus. 

Symptoms  and  course  of  abortion. — The  earliest  symptom 
of  abortion  is  usually  uterine  haemorrhage.  For  if  the  starting- 
point  of  the  process  is  uterine  contraction,  the  contraction  leads 
to  a  partial  detachment  of  the  ovum,  and  consequent  rupture  of 
vessels,  before  the  escape  of  the  liquor  amnii,  and  generally  before 
the  contraction  is  manifestly  felt  as  pain.  If,  on  the  other  hand, 
the  starting-point  is  extravasation  of  blood  into  the  foetal  mem- 
branes, some  of  the  blood  generally  breaks  through  into  the  de- 
cidual cavity,  and  escapes  externally  through  the  cervix.  The 
bleeding  may  atjirst  be  slight  and  intermittent,  but  is  increased  in 
quantity  when  uterine  contractions  become  active,  and  the  ovum 
begins  to  be  more  completely  separated,  and  forced  down  into  the 
cervix.  Clots  of  considerable  size  are  generally  passed  before  the 
ovum  itself  is  expelled.  The  bleeding  may  continue,  continuous 
or  intermittent,  for  some  days  before  the  pains  come  on.  In  rare 
cases  it  niay  last  even  forjweeks  before  ending  in  abortion.  Loss 
of  blood  is  generally  greater  after  the  second  month,  when  the 
cervix  has  to  Be  dilated  to  a  considerable  size  before  the  ovum  can 
pass.  It  may  then  be  sufficient  to  cause  syncope,  and  reduce  the 
patient  to  extreme  anaemia,  but  rarely  proves  fatal. 

Within  the  first  two  months  the  pains  of  expulsion  may  not  be 
very  different  from  those  of  dysmenorrhoea.  The  later  the  stage  of 
pregnancy,  the  more  do  the  pains  resemble  those  of  labour  at  term. 
Cases  of  abortion  commencing  with  intermittent  pains,  due  to 
uterine  contraction,  and  leading  to  haemorrhage  only  in  the  later 
stage,  are  rarer  than  those  in  whicli  the  haemorrhage  is  the  first 
symptom.  They  are  generally  cases  which  occur  somewhat  later 
in  pregnancy  ;  within  the  first  two  months,  haemorrhage  almost 
always  occurs  at  the  commencement.  In  premature  labour,  or  in 
abortion  when  pregnancy  has  nearly  reached  the  sixth  month,  there 
is  not  necessarily  any  haemorrhage  before  the  birth  of  the  fcetus, 
unless  the  starting-point  of  the  premature  expulsion  has  been 
extravasation  of  blood. 

Incomplete  abortion.  —  Occasionally,  even  when  the  amnion  is 
expelled  intact,  the  incipient  placenta  remains  attached  to  the 
uterus.  This  happens  much  more  frequently  when  the  amnion  is 
ruptured,  and  the  embryo  escapes  first.  If  the  attachment  of  the 
placenta  is  too  firm  for  the  subsequent  uterine  contractions  to  break 
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it  down,  the  cervix  may  close  up  again,  and  the  uterus  become 
quiescent.  Generally  contractions  recur,  and  the  mass  is  expelled, 
after  a  few  hours,  or  within  two  or  three  days,  hut  sometimes  it  is 
retained  for  weeks,  or  even  months.  In  other  cases  the  main  mass 
of  the  placenta  is  expelled  immediately  or  shortly  after  the 
embryo,  but  some  portion  of  it  is  more  adherent,  and  remains  m 
utero. 

The  result  of  incomplete  abortion  varies  according  to  the  nrmness 
ofattaehment  of  the  placenta  to  the  uterus.  If  there  is  close 
attachment  over  nearly  the  whole  surface,  decomposition  may  be 
averted.  There  is  then  generally  but  slight  hemorrhage  m  the 
first  stage  of  the  abortion.  Usually  some  haemorrhage  occurs, 
either  continuously  or  at  intervals,  so  long  as  there  is  placenta 
retained.  In  rare  cases,  when  the  attachment  is  very  general,  there 
is  none  at  all  for  a  considerable  time,  and  it  may  even  be  supposed 
that  pregnancy  is  continuing.  Eventually,  often  at  the  date  of  a 
menstrual  epoch,  active  uterine  contractions  come  on,  separate  more 
of  the  placenta,  and  then  there  is  increased  haemorrhage  until  the 
whole  is  either  expelled  or  artificially  removed. 

More  frecpiently,  the  union  of  the  placenta  is  not  close  enough 
to  preserve  its  vitality,  decomposition  occurs,  and  in  a  day  or  two 
offensive  discharge  begins.    The  placenta  is  generally  expelled  after 
a  time  piecemeal,  when  the  firmness  of  adhesion  has  been  broken 
down  by  putrefaction.     The  decomposition  is  much  promoted  if 
the  finger  has  been  introduced  in  futile  attempts  to  remove  the  pla 
centa,  and  air  thereby  admitted  to  the  uterus.     Sometimes  a  mass 
of  placental  tissue  hangs  only  by  a  small  band  of  adhesions,  and  is 
forced  down  into  the  cervix  uteri,  or  through  the  cervix  into  the 
vagina,  the  body  of  the  uterus  contracting  up  into  small  bulk.  The 
projecting  portion  of  tissue  then  most  readily  becomes  putrid.  In 
other  cases,  again,  the  portion  of  placenta,  while  taking  a  polypoid 
form,  retains  some  vitality,  or  is  preserved  from  decomposition  by 
being  retained  within  the  uterus  without  free  access  of  air,  and 
often  becomes  coated  with  fibrin,  as  well  as  infiltrated  with  clot. 
Such  a  structure  has  been  called  a  'placental  polyjm^r  fibrinous 
polypus.    In  rare  cases  the  patient  recovers  without  any  placental 
mass  ever  making  its  appearance.     The  placenta  must,  in  such 
cases,  have  broken  down  in  shreds. 

When  decomposition  of  the  placenta  occurs,  the  patient  is  exposed 
to  the  risk  of  saprsemia  and  septicaemia,  as  in  the  case  of  retention  of 
portions  of  placenta  after  full-term  delivery.  The  disease,  however, 
is  not  usually  so  severe,  and  rarely  leads  to  a  fatal  result,  although 
sometimes  death  does  occur.  Frequently  rigors  come  on  within  two 
or  three  days  after  the  initial  stage  of  the  abortion,  followed  by  high 
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temperature,  quick  pulse,  and  other  constitutional  symptoms.  Pelvic 
peritonitis  or  pelvic  cellulitis  not  unfrequently  follows,  more 
especially  the  former,  and  often  the  foundation  is  laid  for  chronic 
uterine  malady.  As  in  cases  following  full-term  delivery,  the 
disease  may  either  be  simply  sapraemia,  that  is,  poisonous  effects 
from  the  absorption  of  chemical  products  of  decomposition,  or 
septicasmia  proper,  in  which  there  is,  in  addition,  the  multipli- 
cation of  septic  organisms  in  the  blood  or  tissues  (see  chapter 
XXXIX).  In  most  cases  the  symptoms  subside  quickly  after 
removal  of  the  putrid  material,  and  hence  it  may  be  presumed 
that  sapraemia  only  is  at  any  rate  the  main  element  in  the  case. 
"Very  severe  cases,  however,  may  resemble  the  gravest  forms  of 
puerperal  septicaemia,  and  be  marked  by  diarrhoea,  vomiting,  severe 
headache,  great  abdominal  distension,  and  other  signs  of  general 
septic  peritonitis. 

Diagnosis.  —  Pregnancy  existing,  the  occurrence  either  of 
uterine  haemorrhage,  or  of  pains  clue  to  rhythmical  uterine  contrac- 
tions, is  invariably  a  sign  of  threatening  abortion.  The  chief  difficulty 
often  is^to  determine  whether  pregnancy  does  exist,  especially  if 
irregular  haemorrhage  has  continued  for  some  time. "  The  diagnosis 
of  pregnancy  must  be  made  by  the  ordinary  physical  signs  of  that 
condition,  especially,  in  the  early  months,  by  the  estimation  bi- 
manually  of  the  size,  shape,  and  consistency  of  the  uterus  (see 
pp.  117,  119).  A  vaginal  examination  should  always  be  made, 
the  hand  being  first  disinfected  as  in  the  case  of  labour,  and,  if  the 
os  is  found  dilated,  and  a  part  of  the  ovum  presenting  tbere,  or 
expelled  into  the  vagina,  the  diagnosis  will  be  undoubted,  not  only 
of  threatened,  but  of  inevitable  or  partially  completed  abortion. 
The  only  thing  likely  to  be  mistaken  for  an  ovum  is  a  soft  polypus, 
or  soft  fibroid  tumour,  the  lower  segment  only  of  which  can  be 
reached  by  the  finger.  If  the  whole  can  be  reached,  a  polypus  will 
be  distinguished  by  having  a  pedicle,  which  cannot  be  separated 
by  the  finger,  while  an  ovum,  or  portion  of  ovum,  is  readily 
detached. 

If  a  substance  has  been  passed  per  vaginum,  examination  of  this 
will  determine  whether  an  abortion  has  occurred  or  not,  and 
whether  the  whole  of  the  ovum  has  been  expelled.  In  the  absence 
of  an  embryo,  chorionic  villi  should  be  sought  for,  to  decide  the 
fact  of  abortion.  They  may  be  seen  most  readily  if  the  blood  is 
washed  away,  and  the  mass  floated  out  in  water.  A  small  portion 
of  anything  which  resembles  villi  should  then  be  spread  out  upon  a 
slide  and  examined  with  a  low  microscopic  power.  If  decidua 
only  can  be  detected,  it  must  be  remembered  that  a  decidua  of 
considerable  thickness,  sometimes  even  intact  enough  to  form  a 
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cast  of  the  whole  uterus,  is  sometimes  passed  in  membranous 
dysmenorrhoea. 

Generally  the  decidua  refiexa  comes  away,  covering  the  ovum,  and 
may  bring  away  with  it  a  portion  of  the  decidua  vera,  attached  to 
its  border  (dv.  Fig.  137).  Special  care  should  be  taken  to  make 
sure  that  the  embryonic  placenta  is  not  left  behind. 

If  the  substance  passed  have  not  been  kept  for  examination, 
doubt  may  exist  whether  a  part  or  the  whole  of  the  ovum  is  still 
retained  in  the  uterus.    If  the  whole  still  remains,  this  will  gene- 


c 


Fig.  137. — Ovum  expelled  in  abortion  in  third  month ;  dr,  decidua  reflexa,  the  front 
portion  removed  to  show  interior  of  ovum ;  dv,  deeidua  vera,  showing  orifices  of 
uterine  glands ;  c,  chorion  commencing  to  form  placenta. 

rally  be  revealed  by  the  size  of  the  fundus  uteri,  estimated  bi- 
rnanually.  If  a  part  only  is  retained,  the  sanguineous  discharge 
will  be  excessive  in  amount,  or  protracted,  or  will  recur  from 
time  to  time.  The  cervix  uteri  also  is  more  likely  to  con- 
tinue patulous  if  any  considerable  piece  of  ovum  remains  within, 
and  to  close  up  if  the  whole  has  been  evacuated.  Offensive 
discharge  generally  indicates  some  placenta  retained  and  decom- 
posing. 

Prognosis. — A  fatal  result  from  abortion  is  comparatively 
rare,  but  does  occur  occasionally,  sometimes  from  hamiorrhage, 
more  frequently  from  the  effect  of  septic  absorption.  It  is  estimated 
by  Lusk,  from  the  statistics  of  deaths  in  New  York  City,  that  deaths 
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from  all  causes  after  abortion  are  nearly  as  numerous  in  proportion 
as  deaths  from  metria  after  delivery  at  full  term,  if  it  be  correct  to 
reckon  one  abortion  to  every  eigbt  to  ten  full  term  deliveries.  I 
have  known  abortion  in  the  third  month  not  only  end  fatally,  but 
form  the  starting-point  of  a  series  of  cases  of  fatal  puerperal  septi- 
caemia in  'the  practice  of  the  medical  attendant.  Death,  however, 
is  very  rare,  if  abortion  is  treated  efficiently 'from  the  outset. 
Abortion  very  frequently  leaves  behind  it  chronic  uterine  disease, 
especially  subinvolution.  Several  causes  tend  to  this  result. 
First,  there  ""is  frequently  some  already  existing  morbid  state  of 
the  uterus,  the  cause  of  the  abortion ;  secondly,  women  often 
disregard  an  abortion,  and  omit  to  take  sufficient  rest  and  care 
afterwards  ;  and,  thirdly,  the  natural  stimulus  of  lactation  in 
promoting  the  contraction  and  thereby  the  involution  of  the  uterus 


is  wanting 


The  clanger  of  criminal  abortion  is  very  much  greater  than  that 
of  spontaneous  abortion.  This  is  to  be  explained  partly  because 
instruments  are  often  used  by  unskilled  persons  when  the  object  is 
criminal,  partly  because  the  healthy  ovum  has  a  closer  and  more 
vascular  connection  with  the  uterine  wall,  so  that  its  separation  is 
more  likely  to  be  incomplete,  or  to  be  attended  with  profuse  bleed- 
ing. Of  cases  of  criminal  abortion  which  have  been  made  public, 
the  women  have  died  in  not  less  than  half.  It  must,  however,  of 
course  be  remembered  that  the  death  of  the  woman  is  generally  the 
circumstance  which  leads  to  investigation  and  detection,  and  that 
many  other  cases  remain  undetected. 

Prophylactic  treatment. — When  any  evidence  of  syphilis 
in  either  parent  has  been  discovered  a  prolonged  course  of  mercury* 
should  be  given  to  both  parents  in  the  intervals  of  pregnancy,  and 
to  the  mother  throughout  pregnancy.  In  the  case  of  retroflexion  or 
retroversion  of  the  uterus,  a  pessary  should  be  worn  up  to  about  the 
middle  of  the  fourth  month. 

"With  women  who  have  already  shown  a  predisposition  to  abor- 
tion, and  with  neurotic  and  excitable  subjects  generally,  special 
care  should  be  taken  to  avoid  aU  exciting  causes,  bodily  or  mental. 
The  care  should  be  greatest  for  the  first  four  months,  and  especially 
at  the  first  two  or  three  menstrual  epochs,  at  which  times  it  is  often 
prudent  to  keep  the  woman  in  bed  for  a  few  days.  The  exciting 
causes  most  to  be  guarded  against  are  mental  excitement  or  alarm 
and  undue  muscular  exertion.  In  some  cases  even  travelling  and 
riding  in  a  carriage  have  to  be  given  up.    Strong  purgatives  and 


»  The  following  formula  may  be  used:-Liq.  Hydrarg.  Perchlor.  in  lxxx. ;  Acidi 
Hydrochlor.  dil.  1R  x. ;  Syrupi  3j. ;  Aq.  ad  g. ;  ter  quotidie. 
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the  use  of  vaginal  syringing  either  too  vigorously  or  with  too  hot  or 
cold  water  should  also  be  avoided.  Though  it  is  not  usual  with  the 
human  race  to  give  up  coitus  during  pregnancy,  some  women  who 
are  especially  prone  to  abort  only  go  to  the  full  term  if  they  occupy 
a  separate  room  from  their  husbands  during  pregnancy,  or  at  any 
rate  for  the  first  four  months. 

Treatment  of  threatened  abortion. — So  long  as  haemor- 
rhage is  not  very  severe,  while  there  is  no  proof  of  escape  of  the 
liquor  amnii,  and  the  cervix  is  not  dilated  as  to  allow  the  ovum 
to  be  felt  presenting,  abortion  may  be  regarded  as  only  threatened 
and  not  inevitable,  and  an  effort  made  to  avert  it.  This  is  rarely, 
however,  successful  if  both  haemorrhage  and  rhythmical  pains  are 
present  ;  if  only  one  of  these  symptoms  exists,  the  attempt  is  much 
more  hopefid.  In  all  cases  of  threatened  abortion  the  first  neces- 
sity is  to  direct  that  the  patient  should  be  kept  completely  at  rest 
in  bed  and  that  any  solid  substances  passed  should  be  saved  for 
examination.  If  haemorrhage  is  at  all  considerable  the  bed-pan 
should  be  used.  The  patient  should  not  leave  her  bed,  or  be  lifted 
up  from  the  horizontal  position  for  any  purpose,  and  should  avoid 
all  movement  as  far  as  possible.  Diet  shoidd  be  Jight.  Alcohol 
and  very  hot  or  cold  liquids  should  be  avoided.  If  retroversion  or 
retroflexion  of  the  uterus  is  detected  on  vaginal  examination  the 
uterus  should  be  restored,  if  possible,  by  gentle  manipulation,  in 
the  manner  previously  described  (see  p.  337).  In  general  it  is 
better  to  wait  till  the  symptoms  have  been  quieted  by  rest  and  seda- 
tives before  introducing  a  pessary. 

The  drug  most  to  be  relied  on  to  check  the  action  of  the  uterus 
is  opjum.  A  subcutaneous  injection  of  morphia  may  be  given  to 
start  with  ;  or  Battley's  liquor  opii  sedativus  or  nepenthe  may  be 
given  in  twenty  minim  doses  for  two  or  three  doses,  and  afterwards 
in  ten  minim  closes  every  four  hours.  If  the  abortion  does  not 
become  inevitable,  the  opiate  must  be  continued  until  all  symptoms 
have  completely  subsided,  and  the  patient  should  still  be  kept  in 
bed  for  a  week  or  ten  days  afterwards.  Purgatives  shoidd  be 
specially  avoided,  and  the  bowels  should  be  relieved,  if  necessary,  by 
enema  ;  or,  when  symptoms  are  subsiding,  by  gentle  laxatives. 
An  American  preparation,  the  liquid  extract  of  Viburnum  prunifo- 
hum  has  been  recommended  as  having  a  special  influence  in  averting- 
uterine  contractions.  It  is  given  in  drachm  doses.  Bromide  of 
potassium  is  also  sometimes  useful  in  addition  to  opium,  or  when 
opium  is  not  well  tolerated.  When  haemorrhage  persists  for  many 
days  or  weeks  consecutively  without  the  occurrence  of  active  ecu 
tractions,  and  is  sufficient  in  quantity  to  necessitate  further  treat- 
ment, ergot  maybe  given  in  small  doses,  such  as  ten  or  fifteen 
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minims  of  the  liquid  extract,  in  combination  with  opium.  With 
this  treatment  there  is  a  certain  risk  that  the  uterus  may  be  excited 
to  expel  its  contents,  but  frequently  the  ergot  in  such  doses  induces 
only  gentle  tonic  contraction  of  the  uterus.  As  the  drug  also  tends 
to  contract  the  arteries  and  diminish  the  force  of  the  heart,  it  may 
then  be  successful  in  bringing  about  arrest  of  haemorrhage  without 
the  occurrence  of  abortion. 

Treatment  of  inevitable  abortion. — Abortion  may  be 
regarded  as  inevitable,  if  the  ovum  is  felt  presenting  through  the 
dilated  os,  if  the  liquor  amnii  has,  without  doubt,  escaped,  or  if  the 
haemorrhage  is  very  excessive.  If  any  considerable  clots  have  been 
expelled  through  the  cervix  uteri,  the  abortion  almost  always 
proves  inevitable,  but  the  pregnancy  has  been  known  to  continue 
notwithstanding.  Assuming  that  the  abortion  is  inevitable,  it  is 
to  be  remembered  that  the  process  is  to  a  certain  extent  a  natural 
one,  resembling  labour  on  a  small  scale,  and  that  interference  is 
necessary  only  when  haemorrhage  is  excessive,  or  the  evacuation  of 
the  uterus  incomplete.  Within  the  first  eight  or  ten  weeks  of  preg- 
nancy it  is  especiaUy  desirable  to  avoid  premature  or  needless  mani- 
pulation, since  this  is  likely  to  lead  to  rupture  of  the  ovum,  which 
otherwise  may  be  expelled  intact.  After  the  fourth  month,  also, 
the  process  of  abortion  approximates  more  and  more  to  that 
of  delivery  ;  there  may  be  little  or  no  heernorrhage  before  the 
birth  of  the  foetus,  and,  if  so,  no  interference  is  required  at  that 
stage. 

In  tie  early  months  hsemorrhage  is  rarely  very  excessive,  pro- 
vided that  the  ovum  is  expelled  entire,  as  the  ovum  itself,  in  such 
cases,  forms  a  plug  when  pressed  down  into  the  cervix.    The  ovum 
need  not  then  be  removed  by  the  finger  unless  the  whole  of  it  is 
felt  as  having  descended  into  the  vagina,  or  at  any  rate  into  the 
expanded  cervix.    If  portions  of  the  decidua  vera  remain  attached  to 
the  uterine  wall,  after  the  expulsion  of  the  intact  ovum,  they  need 
not  be  sought  for  by  the  finger,  but  may  be  left  to  break  up  and 
come  away  in  the  discharges.    When  the  liquor  amnii  escapes, 
especially  in  the  third  or  fourth  month  of  pregnancy,  there  may  be 
considerable  hemorrhage  either  before  or  after  the  expulsion  of  the 
embryo.    In  this  case  the  treatment  to  be  adopted  varies  according 
to  the  condition  of  the  cervix.    If  the  cervix  is  undilated,  and  the 
ovum  out  of  reach,  the  choice  lies  between  plugging  the  vagina  and 
plugging  the  cervix  itself  with  a  sponge  tent,  or  with  a  laminam 
or  tupelo  tent,  adding  a  vaginal  plug  in  addition 
vagina  is  generally  preferable,  since  materials  for  the  puipose 
Ire  always  at  hand,  and  the  risk  attendant  on  the  use  of  tente 
is  thus  avoided.     The  plug  not  only  arrests  the  bleeding,  rf 
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properly  applied,  but  acts  as  a  stimulus  to  uterine  contraction 
so  that  the  ovum  is  often  found  lying  behind  it,  when  the  plug 
is  removed.  The  general  prin- 
ciple is  that  the  vaginal  plug  is 
correct  treatment  for  serious  ute- 
rine haemorrhage  in  pregnancy, 
while  the  uterine  cavity  is  not 
large  enough  to  allow  a  dangerous 
amount  of  blood  to  be  effused 
within  it.  It  is  therefore  avail- 
able in  the  earlier  months  of  preg- 
nancy, not  at  or  near  full  term, 


Fig.  138.— Hegar's  dilators. 


Fig.  130.— Barnes'  Tent 
Introducer. 


except  in  the  case  of  placenta  pravia,  and  it  is  on  no  account 
to  be  thought  of  after  delivery  in  the  later  months  or  at 
term. 
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Method  of  plugging  the  vagina. — -A  vaginal  douche  should  first  he 
used  with  perchloride  of  mercury  1  in  2,000.  A  method  of  plug- 
ging often  recommended  is  to  use  tampons  of  cotton,  tied  at  intervals 
upon  a  tape.  This  is  not  a  good  plan,  since  the  cotton  is  so  com- 
pressible that  the  plug  is  apt  to  shrink  and  allow  further  bleeding. 
The  safest  material  to  use  is  iodoform  gauze  in  long  strips.  In  the 
absence  of  this  rather  broad  strips  of  lint  or  linen  about  a  foot  long 
may  be  taken,  and  either  moistened  with  some  antiseptic  such  as 
carbolised  oil,  iodised  glycerine,  eucalyptic  vaseline,  or  salicylic 
cream,  or  else  dusted  with  iodoform.  Strip  after  strip  is  then 
packed  in  through  a  Sim's  speculum  until  the  vagina  is  sufficiently 
distended.  The  tapes  are  left  hanging  out  a  few  inches,  and  have 
one,  two,  three,  &c,  knots  tied  upon  them,  so  as  to  indicate  the 
proper  order  for  withdrawal,  the  reverse  of  that  of  their  introduction. 
The  plug  should  not  be  left  in  more  than  about  six  hours,  after 
which  time  it  may  be  reapplied  if  necessary,  and  the  vagina  should 
be  again  irrigated  with  the  antiseptic  on  its  removal. 

In  conjunction  with  the  use  of  a  vaginal  plug,  a  full  dose  of 
ergot  may  be  given  in  a  case  of  abortion  with  considerable 
hsemorrhage.  The  most  effectual  and  rapid  method  is  to  give 
a  subcutaneous  injection  of  ergotin,  passing  the  syringe  deeply 
into  the  gluteal  muscles.  Failing  this,  one  or  two  drachms  of  the 
liquid  extract,  or  liquor  secalis  ammoniatus,  may  be  given  by 
mouth. 

If  the  ovum  is  not  expelled  after  two  applications  of  the  vaginal 
plug,  nor  the  os  sufficiently  dilated  to  allow  it  to  be  extracted,  the 
cervix  should  be  dilated,  either  under  anaesthesia  with  Hegar's 
dilators,  or  by  means  of  a  tent. 

Method  of  using  Hegar's  _dilatqrs. — The  vagina  being  first  dis- 
infected, the  patient  is  placed  on  the  left  side,  a  Sim's  speculum 
passed,  and  the  cervix  seized  and  drawn  somewhat  down  by  tena- 
culum forceps  (Fig.  141,  p.  401).  A  size  of  dilator  (Fig.  138, 
p.  397),  which  will  quite  easily  pass  is  first  used.  Then  successive 
sizes  are  passed,  up  to  about  No.  20,  when  the  cervix  will  be  large 
enough  to  admit  the  finger.  When  there  is  much  resistance,  it 
may  be  necessary  to  spend  one,  two,  or  three  minutes  in  the  intro- 
duction of  each. 

Method  of  using  tents. — Laminaria  or  tupelo  tents  are  less  likely 
t„  cause  septic  mischief  than  sponge  tents,  and  are  therefore  gene- 
rally preferable.  A  sponge  tent,  however,  forms  a  more  perfect 
plug  to  the  cervix,  and  may  be  chosen  if  a  patient  is  so  blauched 
from  hasmorrhage  that  it  is  very  important  to  stop  the  slightest 
further  loss.  If  used,  it  should  be  impregnated  with  iodoform  dis- 
solved in  ether.    Laminaria  tents  have  the  greater  power,  tupelo 
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tents  expand  more  quickly.  Either  may  be  smeared  with,  salicylic 
cream*  or  iodoform  and  vaseline,  and  mounted  upon  a  Barnes'  tent 
iutroducer  (Fig.  139,  p.  397).  The  introducer  with  the  tent  may 
then  be  passed  like  the  uterine  sound,  without  the  use  of  a  speculum, 
the  patient  lying  in  the  left  lateral  position;  or  Sim's  speculum 
may  be  used,  the  cervix  being  drawn  forward  and  fixed,  either  by 
Sim's  tenaculum  hook  (Fig.  140,  p.  400),  or  by  tenaculum  forceps. 
In  case  of  difficulty  the  latter  method  should  be  chosen.  If  the 
cervix  is  small,  a  single  tent  only  is  used  ;  if  it  is  already  somewhat 
dilated,  several  are  placed  side  by  side.  The  ends  should  project 
through  the  external  os.  In  the  present  case,  the  vagina  should  be 
moderately  plugged  below  the  tents,  to  keep  them  in  position,  and 
aid  in  arresting  hasmorrhage.  Laminaria  tents  should  not  be  left 
more  than  about  eight  hours.  With  sponge ^r.tupelo  tents  three  or 
Tour  hours  are  sufficient.  On  their  removal,  the  antiseptic  douche 
should  be  again  used.  If  dilatation  is  still  insufficient,  a  second 
application  is  permissible  ;  but  not  more  than  two  in  succession  for 
fear  of  septic  absorption. 

Method  of  evaciiatvrifi  the  uterus. — -If  the  os  is  dilated  enough  to 
allow  the  ovum  to  pass,  or,  in  the  case  of  an  early  abortion,  to 
admit  the  finger,  the  uterus  should  be  emptied  at  once,  if  the 
haemorrhage  is  so  considerable  as  to  require  interference.  The 
manipulation  now  to  be  described  is  also  to  be  carried  out  in  pre- 
cisely the  same  way,  if  there  is  occasion  to  remove  the  placenta 
after  escape  of  the  embryo.  Unless  pregnancy  has  been  far 
advanced  the  index  finger  only  is  to  be  introduced  into  the  uterus. 
The  great  principle  to  be  followed  is,  if  possible,  to  bring  down  the 
uterus  within  reach  of  the  finger  by  external  pressure  rather  than 
to  force  the  finger  up  to  the  uterus.  The  first  essential  is  that  the 
bladder  should  be  emptied,  and  it  is  generally  well  to  make  quite 
certain  of  this  by  passing  the  catheter.  As  much  relaxation  as 
possible  of  the  abdominal  muscles  must  be  secured.  For  this 
purpose,  the  head  should  be  supported  by  a  low  pillow  only,  the 
shoulders  low,  the  thighs  flexed,  and,  if  necessary,  the  patient's 
attention  should  be  distracted  by  conversation.  The  left  hand  is 
then  pressed  deeply  into  the  abdomen,  not  too  near  the  pubes,  so 
as  to  get  behind  the  uterus,  and  bring  the  fundus  forward  close 
behind  the  upper  margin  of  the  symphysis  pubis  (see  Fig.  68, 
p.  119).  If  the  uterus  can  once  be  got  into  this  position,  it  is  gene- 
rally possible  to  evacuate  it  without  introducing  more  than  a  single 
finger  into  the  vagina,  and  to  get  the  finger  quite  up  to  the  fundus 
by  the  time  that  the  evacuation  is  complete.    In  introducing  the 


•  Salicylic  acid,  1  part ;  vaseline,  8  parts. 
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finger,  the  cervix  is  drawn  somewhat  forward  fay  the  tip  of  the 
finger  hooked  into  it,  while  the  fundus  is  pressed  downward  by  the 
external  hand. 

If  possible,  the  finger  is  passed  behind  and  above  the  ovum  or 
placenta,  and  rather  toward  its  left-hand  side  if  the  right  hand  is 
used  in  the  vagina.  Conversely,  if  the  left  hand  is  used  internally, 
the  operator  standing  at  the  patient's  left  side,  the  finger  is  passed 
behind  and  to  the  right  side.  The  flexor  surface  of  the  finger  then 
sweeps  the  retained  mass  so  far  as  possible  as  a  whole  downward 
into  the  vagina.  If  it  is  impossible  at  first  to  reach  above  the 
retained  ovum,  what  is  within  reach  may  be  removed  first.  Then 


Fig.  140.— Mode  of  introducing  a  tent  through  Sim's  speculum. 


the  uterus  contracts  up,  as  it  is  emptied,  with  the  aid  of  external 
pressure,  and  brings  the  remainder  within  reach.  The  finger  should 
not  be  finally  withdrawn  until  the  cavity  is  to  a  great  extent  closed 
up,  otherwise  bleeding  may  occur,  and  clots  be  formed  within  it. 
In'closing  up,  the  cavity  tends  to  resume  the  flattened  form  it  has 
in  the  unimpregnated  uterus.  The  right  index  finger,  sweeping 
across  from  the  left  to  the  right  cornu,  can  then  finally  make  sure 
that  nothing  remains  attached  to  its  walls. 

When  the  uterus  has  once  fully  retracted  there  is  hardly  ever  any 
hasmorrhage  beyond  the  ordinary  discharge,  analogous  to  the  lochial 
discharge.  It  hardly  ever  happens,  therefore,  that  any  styptic  is 
required  to  arrest  bleeding.  If  contraction  fails  and  serious  bleed- 
ino-  does  occur,  a  solution  of  perchloride  of  iron,  either  about  1  part 
in°8  of  the  solid  salt,  or  1  in  4  of  the  strong  solution,  may  be  used. 
This  maybe  applied  on  a  thickly  wrapped  Playfair's  probe  or  sound 
passed  as  a  swab  by  aid  of  Sim's  speculum ;  or,  if  this  fails,  it  may 
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be  injected  by  the  hydrostatic  method  hereafter  to  be  described  (see 
p.  406).  For  a  less  severe  degree  of  bleeding  it  is  preferable  to  use 
Churchill's  tincture  of  iodine.  This  generally  stimulates  the  uterus 
to  contract ;  it  is  also  antiseptic,  and  does  not  leave  any  hard  clots. 

There  are  two  causes  which  are  apt  to 
render  it  difficult  to  get  the  uterus  into  the 
requisite  position — first,  rigidity  of  the  ab- 
dominal muscles,  or  thickness  of  abdominal 
walls ;  and,  secondly,  a  more  or  less  retro- 
verted  or  retronexed  position  of  the  uterus. 
The  difficulty  is  greatest  when  the  two  are 
combined,  for  then  the  external  hand  cannot 
get  behind  the  fundus  without  being  pressed 
in  very  deeply,  and  this  the  abdominal  walls 
will  not  allow.  Several  expedients  may  be 
used  to  overcome  the  difficulty.  Eigidity 
of  muscles  is  most  completely  overcome 
by  an  anaesthetic,  andj  if  the  rigidity  is 
very  great,  or  the  patient  very  impatient 
of  manipulation,  it  is  desirable  to  admi- 
nister one.  When  the  muscles  are  once 
fully  relaxed  by  this  means,  there  is  rarely 
any  difficulty. 

There  are  other  means,  however,  which 
often  suffice,  without  the  use  of  an  anaesthe- 
tic. If  the  woman  has  had  children  previ- 
ously, it  will  frequently  be  possible  to  pass 
the  half  hand  (excluding  the  thumb)  or  even 
the  whole  hand  into  the  vagina.  The  index 
finger  can  then  be  passed  into  the  cervix,  and 
used  like  a  repositor,  as  in  restoration  of  the 
uterus  by  the  sound,  so  as  to  bring  the 
uterus  forward  into  anteversion,  and  enable 
the  external  hand  to  command  the  fundus. 
If  the  half  hand  cannot  be  passed  into 
the  vagina,  it  may  be  possible,  by  the  use 
of  a  tenaculum,  such  as  that  shown  in 
Fig.  141,  to  get  the  index  finger  far  enough  into  the  cervix 
to  act  as  a  repositor.  The  tenaculum  is  fixed  firmly  into  the 
anterior  lip,  and  the  cervix  is  drawn  forward  while  the  finger 
is  passed  into  it.  The  tenaculum  may  then  be  given  to  an 
assistant,  to  keep  up  the  traction,  while  the  left  hand  is  trans- 
522  to/h^bclomen,  and  the  uterus  brought  into  the  position 
It  is  better  to  make  counter-pressure  with 

T)  J) 


Fig.  141.— Uterine  Tenacu- 
lum Forceps. 


already  described. 
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the  external  hand,  rather  than  connter-traction  with  the  ten- 
aculum, during  the  evacuation  and  passage  of  the  finger  up  to 
the  fundus,  otherwise  the  cervix  may  possibly  be  lacerated  by  the 
tenaculum.  When  an  offensive  discharge  is  present,  it  is  better, 
if  possible,  to  avoid  the  use  of  the  tenaculum, 
for  fear  that  the  punctures  might  afford  a  site 
for  septic  absorption. 

Various  ovum  forceps  have  been  devised  to 
remove  oTum  or  placenta,  but  the  finger_|s_a 
"Tar  better  instrument  than    any.      If  the 
placenta  is  adherent,  it  has  generally  to  be 
removed  in  pieces.  Even  though  adherent  or 
indurated,  placental  tissue  is  always  soft 
enough  to  be  gradually  broken  up  and  de- 
tached from  the  uterine  wall  by  the  pulp  of 
the  finger  without  use  of  the  nail.    As  any 
piece  is  detached,  it  is  hooked  between  the 
finger  and  the  uterine  wall,  and  drawn  out  of 
the  uterus.    The  finger  is  then  again  intro- 
duced, and  so  on  till  the  whole  is  removed. 
As  the  uterus  is  emptied,  it  generally  con- 
tracts up  upon  the  finger,  diminishing  its 
cavity,  and  so  facilitating 
The  operator  should  never 
has  completely  reached  the 
finger,  and  made  sure  that  all  placenta 
removed,  leaving  nothing  more  than  rough- 
ness, or  slight  shreds,  at  the  placental  site. 
For  if  some  of  the  placenta  is  left,  after 
entry  of  air  has  been  facilitated  by  insertion 
of  the  finger,  there  may  be  more  decom- 
position, and  worse  results  than  if  no  inter- 
ference at  all  had  been  undertaken. 

The  only  use  to  which  ovum  forceps  should 
ever  be  applied  is  to  draw  out  of  the  uterus 
pieces  which  have  already  been  detached  or 
nearly  detached,  if  this  cannot  be  done  easily 
by  the  finger  alone.  They  are  rarely  required 
except  in  the  case  in  which  placenta  has  been 
retained  some  time.    The  cervix  may  then  have 
as  barely  to  allow  the  finger  to  pass,  while 


the  evacuation, 
desist  until  he 
fundus  with  his 


is 


.  142.— Ovum 
forceps. 


even  for  this, 
allowed  to  be 
contracted  up,  so  « 

the  bodv  of  the  uterus  remains  comparatively  large  and  globular. 
It  is  then  difficult  to  hook  a  loose  piece  out  of  the  wider  cavity 
[nto  the cervix  already  filled   by  the  finger.    The  piece  may 
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then  be  grasped  by  forceps,  guided  up  to  it  by  the  finger.  Forceps 
for  this  purpose  should  be  somewhat  curved,  to  suit  the  genital 
canal ;  the  blades  should  be  not  more  than  half  an  inch  wide,  and 
should  have  transverse  ridges,  interlocking  with  each  other,  so  as  to 
give  a  firm  grasp  (see  Kg.  142). 

Treatment  of  incomplete  abortion. — If  the  fetus  has 
escaped  and  the  placenta,  or  incipient  placenta,  remains  behind,  it 
is  of  the  greatest  importance  to  effect  an  early  and  complete 
evacuation  of  the  uterus.  Though  this  principle  is  generally 
accepted  by  all  good  authorities,  it  is  not  yet  universally  carried  out 
in  practice.  Digital  extraction  of  the  placenta  is  necessarily  un- 
pleasant to  the  patient ;  and,  if  she  is  intolerant  of  manipulation, 
and  reluctant  to  take  an  anaesthetic,  there  is  a  temptation  to  leave 
the  case  to  nature — at  any  rate,  until  decomposition  occurs,  or  con- 
stitutional disturbance  arises.  It  is  true  that  the  patient  generally 
recovers,  if  this  practice  be  adopted,  and  that  the  placenta  is  gene- 
rally expelled  after  a  few  days.  The  disadvantages,  however,  are 
many.  There  is  some  risk  of  even  fatal  septicaemia.  The  placenta, 
if  adherent,  is  generally  not  expelled  till  softening  by  decomposition 
has  begun,  and  fragments  of  it  are  apt  even  then  to  be  retained,  and 
to  cause  persistent  or  recurrent  haemorrhage.  The  patient  generally 
goes  through  a  stage  of  febrile  disturbance,  due  to  some  degree  of 
septic  absorption,  and  often  accompanied  by  some  metritis,  pelvic 
peritonitis,  or  cellulitis.  As  a  result  of  this,  the  natural  involution 
of  the  uterus  is  retarded  by  the  active  hyperaemia  kept  up  by  the 
inflammation,  and  chronic  uterine  trouble  is  apt  to  remain 
afterwards. 

The  length  of  time  for  which  the  placenta  may  be  left  must 
depend  upon  the  circumstances  of  the  case.  If  the  patient  is 
tolerant,  and  the  litems  can  be  easily  cleared  out  without  an 
anaesthetic,  it  is  well  not  to  wait  more  than  an  hour  after  the  passage 
of  the  foetus.  The  cervix  is  then  sure  to  be  large  enough  to  let  the 
finger  pass  easily,  whereas  later  on  it  may  have  closed  up  again  more 
or  less.  ^  If  an  anaesthetic  is  required,  there  should  be  an  assistant 
to  administer  it ;  for  the  operation  must  be  carried  out  very  de- 
liberately and  carefully,  and  an  imperfect  evacuation  is  often  worse 
than  no  interference  at  aU.  Meanwhile  the  placenta  should  not  be 
allowed  to  remain  more  than  about  twelve,  or,  at  the  outside, 
twenty-lour  hours.  If  the  assistance  of  an  expert  in  obstetrics  is 
available  for  the  operation,  it  is  often  of  advantage.  If  there  is 
hemorrhage,  the  vagina  may  be  plugged  meanwhile,  care  being 
aken  either  to  use  iodoform  gauze  or  to  moisten  the  strips  of  lint 
with  some  antiseptic  (see  p.  398),  such  as  carbolic  oil  iodised 
glycerine,  or  eucalyptic  vaseline,  and  not  to  leave  the  plug  more 
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than  twelve  hours  at  the  utmost.  On  removal  the  placenta  will 
sometimes  be  found  lying  above  the  plug.  The  less  the  haemor- 
rhage, the  greater  is  the  probability  that  the  placenta  is  firmly 
adherent,  and  not  likely  to  be  expelled  by  nature.  The  operation 
is  to  be  carried  out  according  to  the  method  already 
^         described  (see  pp.  399—402). 

It  may  happen  that  the  case  is  only  seen  at  a  later 
stage,  when  the  placenta  has  been  already  retained  for 
days,  or  when  doubt  exists  whether  it  has  come  away 
or  not.     Or  again,  haemorrhage  may  be  persisting  or 
recurrent  at  a  considerable  interval,  even  for  weeks, 
after  the  commencement  of  the  abortion.  The  presence 
of  an  offensive  discharge,  or  the  large  size  of  the  body 
of  the  uterus  felt  bimanually,  will  be  a  sign  that  the 
uterus  is  certainly  not  emptied.    In  any  case  the  prin- 
ciple of  treatment  is  the  same  as  in  the  former  instance, 
namely,  to  explore  completely  the  uterine  cavity  up 
to  the  fundus,  and  make  sure  that  it  is  entirely  emptied. 
The  course  of  action  to  be  adopted  will  depend  upon 
the  condition  of  the  cervix.  If  any  considerable  portion 
of  the  placenta  remains,  especially  when  there  is  enough 
to  cause  an  offensive  discharge,  the  cervix  will  generally 
remain  open  enough  to  allow  the  finger  to  be  passed 
through  with  steady  pressure,  an  anaesthetic  being  given 
if  required.    If  the  cervix  has  closed  up  too  much  for 
this,  as  is  often  the  case  if  only  minute  fragments  of 
placenta  remain,  or  if  the  haemorrhage  is  due  not  to 
retained  placenta,  but  to  a  granular  or  villous  condition 
of  the  uterine  mucous  membrane  remaining  after  the 
abortion,  it  must  first  be  dilated.    This  is  a  case  in 
which  rapid  dilatation  with  Hegar's  dilators,  or  some 
other  mechanical  dilator,  has  a  decided  advantage  over 
the  use  of  tents,  as  involving  less  risk  of  septic  absorp- 
tion, especially  if  there  is  already  any  offensive  dis- 
charge or  febrile  disturbance.     The  method  of  using 
Hegar's  dilators  has  been  already  described  (see  p.  398). 
If  a  tent  is  used  at  all,  it  should  be  laminaria  or  tupelo. 
If  any  adherent  placenta  is  found,  the  finger  will  generally 
suffice  to  detach  it.    If  no  placenta  is  found,  but  only  a  roughened 
softened,  or  villous  condition  of  mucous  membrane  as  a  source  o 
hemorrhage,  the  surface  should  be  scraped  with  Thomas  s  b  un 
curette  (Fig  143).    This  will  also  remove  any  small  fragments  ol 
ovum  or  decidua  which  may  remain  adherent.    The  instrument  is 
shaped  like  Sim's  sharp  steel  curette,  but  consists  only  of  a  loop  oi 


Fig.  143.— 
Blunt  curette 
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soft  copper  wire.  It  therefore  scrapes  away  little  or  nothing  from 
a  normal  uterine  mucous  membrane,  but  breaks  clown  and  removes 
any  softened  or  elevated  portions.  The  blunt  curette  may  be  used 
either  with  the  aid  of  Sim's  speculum,  or  without  any  speculum. 
The  stem  of  the  curette,  being  itself  of  copper, 
may  be  bent  to  suit  the  curve  of  the  genital 
canal,  the  curve  being  reversed  for  scraping 
the  posterior  wall  of  the  uterus. 

If  severe  febrile  symptoms  arise  within  a 
few  days  after  an  abortion,  and  there  is  not 
evidence  that  the  uterus  has  been  completely 
emptied,  it  may  be  presumed  that  there  is 
septic  absorption  from  some  portion  of  ovum 
retained  in  the  uterine  cavity.  There  will 
sometimes  be  an  offensive  discharge  to  indi- 
cate this,  but  not  always.  There  may  be 
decomposing  matter  in  the  uterus,  and  no 
indication  of  it  in  the  vagina,  especially  if 
vaginal  syringing  has  been  employed.  The 
uterus  should  be  explored  and  emptied  as 
early  as  possible  after  the  outset  of  the  septic 
symptoms,  the  use  of  a  tent  being  avoided 
if  possible.  If  the  patient  is  seen  only  at  a 
late  stage,  if  there  is  a  local  swelling  of  pelvic 
cellulitis  or  peritonitis  to  account  for  the 
febrile  attack,  and  it  is  thought  that  the  de- 
composing material  has  come  away,  it  may  be 
desirable  not  to  interfere  actively.  In  case 
of  doubt,  the  blunt  curette  may  be  used  for 
diagnosis,  to  decide  whether  any  pieces  of 
ovum  still  remain. 

If  the  contents  of  the  litems  have  been 
found  offensive,  the  interior  should  be  washed 
out  with  an  antiseptic.  A  solution  of  per- 
chloride  of  mercury  (1  in  2,000)  is  the  most 
effective,  and  may  be  afterwards  washed  away 
with  a  weaker  solution,  such  as  1  in  4,000. 
The  safest  method  is  to  attach  a  glass  funnel 
by  an  elastic  tube  about  three  feet  long  to  a 
Budin's  catheter  (Fig.  144).  This  is  the  best 
form  of  double-action  catheter,  the  section 
of  the  tube  being  in  the  form  of  a  horse-shoe, 

so  that  a  deep  groove  is  formed  outside  the  tube  for  the  return 
current.    This  is  less  likely  to  be  blocked  by  clots  or  shreds  than 


Fig.  144.— Budin's  double- 
action  catheter. 
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a  return  tube.  This  form  of  catheter  is  made  in  various  sizes,  both 
in  celluloid  and  in  glass,  as  shown  in  the  Figure.  In  the  instrument 
shown,  the  elastic  tube  conveying  the  fluid  is  attached  to  the  pro- 
jection at  the  side,  and  the  end  stopped  by  the  cork.  The  opening 
at  the  end  is  intended  for  washing  out  the  tube.  A  large  elastic 
tube  is  placed  over  it,  and  attached  to  a  tap,  so  that  a  strong  stream 
of  water  may  be  passed  through  the  tube.  In  the  absence  of  a 
Budin's  catheter,  a  gum  elastic  catheter,  not  large  enough  to  fill  up 
the  canal  of  the  cervix,  may  be  used.  The  uterus  is  then  washed 
out  by  hydrostatic  pressure,  care  being  taken  to  avoid  the  entry  of 
air  by  filling  the  tube  and  catheter,  and  placing  a  clip  upon  the 
former,  before  introducing  the  catheter  into  the  uterus.  Even  in 
the  absence  of  anything  positively  offensive,  it  may  be  advisable  to 
swab  out  the  uterine  cavity  with  an  antiseptic,  which  has  also  a 
styptic  effect.  A  Playfair's  probe  should  be  wrapped  rather  thickly 
in  absorbent  cotton,  dipped  in  tincture  of  iodine,  and  passed  up  to 
the  fundus  uteri,  with  the  aid  of  a  Sun's  speculum.  This  applica- 
tion generally  excites  also  contractions  of  the  uterus.  If  there 
has  been  haemorrhage,  and  only  soft  granulations  of  mucous 
membrane  are  discovered,  swabbing  with  Churchill's  tincture  of 
iodine,*  is  desirable,  in  order  to  alter  the  character  of  the  mucous 
membrane. 

The  so-called  placental  or  fibrinous  polypus  (see  p.  391),  may 
offer  some  obstacle  to  detachment  by  the  finger,  if  the  pedicle  is 
small,  on  account  of  its  slippery  character.  In  some  cases  an 
ecraseur  has  been  used  for  its  removal,  but  this  will  hardly  ever  be 
necessary  if  the  finger  is  adjusted  exactly  above  the  point  of  attach- 
ment, and  the  whole  mass  pressed  firmly  downwards. 

Treatment  of  abortion  in  the  later  months. — In  the 
fifth  and  sixth  months  interference  for  arrest  of  haemorrhage  is  much 
more  rarely  required  before  the  birth  of  the  foetus.  After  delivery, 
contraction  of  the  uterus  must  be  secured,  as  in  labour  at  term,  by 
external  pressure,  as  a  safeguard  against  haemorrhage.  An  attempt 
may  be  made  to  effect  the  expulsion  of  the  placenta  by  the  method 
of  expression  (see  p.  216).  Failing  this,  it  will  generally  be  neces- 
sary for  its  removal,  to  introduce  the  half  or  whole  hand  into  the 
vagina,  and  two  fingers  or  the  half  hand  into  the  uterus.  If  the 
placenta  is  attached  on  the  right  side  of  the  uterus,  it  is  most  easy 
to  detach  it  by  introducing  the  right  hand,  and  conversely,  so  that 
the  tips  of  the  fingers  may  detach  the  upper  border  of  the  placenta 
first. 

After-treatment. — Patients  are  commonly  inclined  to  make 
too  light  of  an  abortion,  and  to  get  about  too  soon.    This  is  one  of 
»  Iodine,  75  grains ;  iodide  of  potassium,  30  grains ;  rectified  spirit,  1  ounce. 
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the  reasons  why  chronic  uterine  disease  is  so  often  a  sequel.  As  a 
rule  confinement  to  bed  as  long  as  after  labour  at  term,  or  at  any 
rate  until  all  sanguineous  discharge  has  ceased,  is  desirable.  After 
a  severe  abortion  in  the  third  or  fourth  month,  with  difficult 
extraction  of  the  placenta,  more  prolonged  rest  still  is  often  called 
for.  Care  should  be  maintained  for  some  weeks  more,  with  a  view 
to  the  subinvolution  of  the  uterus  which  is  apt  to  remain.  Involu- 
tion may  be  assisted  by  a  course  for  some  weeks  of  the  liquid  extract 
of  ergot  in  half-drachm,  closes,  or  two  or  three  grains  of  ergotin  in 
pill  three  times  a  day.  A  grain  or  two  of  sulphate  of  quinine  may 
often  be  added  with  advantage,  or  iron  if  there  is  ansemia  after 
haemorrhage. 


CHAPTER  XXV. 


HAEMORRHAGE   IN  PREGNANCY. 

The  consideration  of  haemorrhage  in  the  earlier  months  of 
pregnancy  resolves  itself  almost  entirely  into  the  consideration  of 
threatened  abortion,  which  has  already  been  discussed.  For  the 
causes  tending  to  haemorrhage  tend  also  to  excite  premature 
expulsion  of  the  ovum ;  jmd  the  haemorrhage  itself,  by  separating 
the  placenta,  or  leading  to  the  formation  of  clots  which  irritate  the 
uterus,  increases  this  tendency.  Placenta  praevia,  so  important  a 
cause  of  haemorrhage  toward  the  end  of  pregnancy,  may  also  be  a 
cause  of  it  in  the  months  which  follow  the  differentiation  of  the 
placenta.  No  doubt  even  before  this,  an  incorrect-  implantation  of 
the  ovum  may  have  the  same  effect,  though  such  a  cause  will 
generally  escape  recognition.  Placenta  praevia  is,  however,  only 
the  cause  of  a  relatively  small  proportion  of  the  cases  of  haemorrhage 
occurring  in  the  early  and  middle  months.  In  persistent  or 
recurrent  haemorrhage  in  the  fourth  or  fifth  month,  without  obvious 
exciting  cause  of  abortion,  placenta  praevia  is  not  found  in  more 
than  one-fifth  of  the  cases. 

Menstruation  in  pregnancy. — That  the  menstrual  nisus 
does  to  a  certain  degree  persist  during  pregnancy,  is  shown  by  the 
special  liability  to  ^abortion  at  what  would  have  been  menstrual 
periods,  lis  well  as  by  the  presumed  onset  of  labour  at  the  tenth 
epoch  after  the  last  menstruation.  Ovulation,  however,  during 
pregnancy  is  an  occurrence  of  extreme  rarity  (see  p.  261).  It  is 
probable  that  in  many  cases  in  which  women  themselves  give  a 
history  of  menstruation  in  pregnancy,  the  bleeding  has  not  been 
sufficiently  regular  in  its  occurrence  to  entitle  it  to  this  description, 
but  has  been  really  a  bleeding  indicating  a  threatened  abortion. 
Menstruation  in  pregnaMj_is^cc£sionally ;  _met_\vith,  but  is  ex- 
tremely rare,  so  that,  in  any  case  of  doubtful  pregnancy,  the  per- 
sistence of  menstruation,  however  scanty,  is  a  strong  presumption 
against  pregnancy  existing.  The  occurrence  of  one  menstruation,  or 
apparent  menstruation,  after  conception,  is  not,  however,  so  very 
uncommon.    It  is  much  more  rare  for  it  to  be  repeated  two,  three 
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four,  or  five  times,  and  still  far  more  so  for  it  to  continue  up  to,  or 
nearly  up  to,  full  term. 

Up  to  the  fourth  month  there  is  a  decidual  cavity,  between  the 
decidua  vera  and  reflexa,  and  it  is  therefore  possible  for  menstrua^ 
tion  to  take  place  from  the  surface  of  the  mucous  membrane.  It  is 
not  positively  known  whether  in  the  menstruation  of  pregnancy  any 
exfoliation  of  the  surface  takes  place,  as  in  ordinary  menstruation, 
but  this  can  hardly  occur  to  any  extent  without  involving  also  the 
separation  of  the  decidua  serotina. 

Women  who  menstruate  in  pregnancy  rarely  have  a  perfectly 
healthy  uterus.  Sometimes  they  have  suffered  previously  from 
inenorrhagia.  Frequently  they  are  multipara^  and  have  erosion  or 
granular  inflammation  of  the  cervix  from  the  effect  of  previous 
parturition.  It  is  believed  that,  in  many  cases,  this  inflamed 
cervix  is  the  site  of  the  bleeding.  If  the  blood  comes  from  the 
body  of  the  uterus,  probably  exfoliation  or  rupture  of  superficial 
vessels  is  only  partial.  After  the  fourth  month,  if  menstruation 
continues,  either  the  blood  must  come  from  the  cervix,  or  there 
must  be,  in  fact,  a  threatening  of  abortion  at  each  month.  A 
double  uterus  has  not  been  found  to  exist  in  recorded  cases  of 
menstruation  in  the  later  months,  and  would  not  account  for  the 
occurrence  if  it  did  exist,  for  the  decidua  formed  in  the  unimpreg- 
nated  side  is  generally  retained  until  after  parturition.  Menstruation 
in  pregnancy  must  therefore  be  regarded  as  a  morbid  occurrence, 
and  women  who  so  menstruate  should  take  special  care  to  rest  at 
the  periods,  as  being  liable  to  the  risk  of  abortion. 


hemorrhage  in  the  later  months  op  pregnancy,  placenta 
Previa,  Accidental  Hemorrhage. 

It  has  been  usual  to  divide  haemorrhage  in  the  later  months  of 
pregnancy,  and  before  parturition,  into  two  classes,  "unavoidable 
hemorrhage,''  that  is,  haemorrhage  clue  to  placenta  praevia,  or  im- 
plantation of  the  placenta  so  low  down  in  the  uterus  that  it  must 
become  detached  in  the  dilatation  of  the  cervix,  and  "  accidental 
haemorrhage,"  or  haemorrhage  due  to  partial  separation  of  a  normally 
situated  placenta. 

Placenta  Previa. 

Definition. — In  placenta  praevia,  the  placenta,  instead  of  being 
attached  near  the  fundus,  is  situated  low  down  in  the  body  of  the 
uterus,  either  overlapping  or  approximating  to  the  internal  os,  so  that 
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a  part  of  its  insertion,  is  on  the  lower  segment  of  the  uterine  body 
which  has  to  be  stretched  to  allow  the  foetus  to  pass.  In  Fig.  145, 
it  is  evident  that  dilatation  of  the  os  to  the' size  indicated  by 
the  dotted  lines  inevitably  detaches  the  lower  part  of  the  placenta. 
When  it  was  believed,  as  formerly,  that  a  large  part  of  the  cavity  of 
the  cervix  was  taken  up  into  the  cavity  of  the  body  of  the  uterus  with 
the  advance  of  pregnancy,  it  was  thought  that  the  placenta  might 1 


Pi>  14S  —Placenta  nrsevia.  Two  varieties  of  insertion  are  indicated  ;  one  in  which 
^■thfplacente  overia^considerablythe  internal .os ;,and  would  appear,  as  a  complete 
nlacenta Drajvia  when  the  os  was  partially  dilated;  one  in  which  it  is  attaenea 
fust  shortPo?ttie  internal  os,  and  would  appear  as  partial  placenta  prama,  when 
the  os  was  partially  dilated. 

be  attached  to  the  internal  surface  of  the  cervix.  The  phrase  which 
has  more  recently  been  used  of  attachment  of  the  placenta  to  tlie 
«  cervical  zone"  of  the  uterus  has  also  led  sometimes  to  misconcep- 
tion. It  must  be  clearly  borne  in  mind,  therefore,  that  only  the 
body  oFthe  uterus  can  give  attachment  to  the  ovum,  andjhat  the 
m5cbus  membrane  of  the  cervix  is  not  adapted  to  this  purpose. 
Although  the  theory  of  the  expansion  of  the  upper  part  of  the  cervix 
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has  again  been  revived  of  late  (see  p.  104),  there  is  no  doubt  that,  in 
placenta  praevia  at  any  rate,  the  internal  os  remains  undilated  up  to 
the  time  at  which  haemorrhage  first  occurs.  , 

Varieties. — It  has  been  usual  to  divide  placenta  praevia  into  q    ,  i  y 
three  varieties,  complete,  or  central,  when  the  whole  of  the  os  is  ^"^'S-  G 
covered  by  placenta  ;  partial,  when  it  is  only  partially  covered ;  and  CvAt&JI  . 
marginal,  when  the  placenta  just  reaches  the  edge  of  the  os.    The  ^ 
true  view  of  the  relation  of  placenta  praevia  to  the  internal  os  being  Q  u 
adopted,  these  varieties  have  no  longer  any.  strict  accuracy.    While  ■*o 
the  internal  os  is  undilated,  the  placenta  will  either  overlap  the  os  ' 
or  not  in  almost  all  cases,  while  the  probability  against  its  situation 
being  exactly  central  must  be  very  great  indeed.    The  varieties  are 
still  retained,  bat  are  judged  of  according  to  the  relation  of  the 
'  placenta  to  the  internal  os  when  an  examination  is  made,  partial 
dilatation  of  the  os  having  taken  place.    The  classification  of  any 
given  case  may  therefore  vary  according  to  the  stage  of  dilatation 
reached.    Many  cases  in  which  the  placenta  overlapped  the  undi- 
lated  os  will  appear  as  cases  of  only  partial  placenta  praevia  at  the 
later  stage  ;  and  many  again  in  which  it  only  approached  the  os  and 
did  not  overlap  it  at  all  will  likewise  appear,  at  the  same  stage,  as 
cases  of  partial  placenta  praevia,  only  somewhat  less  in  degree. 
Further,  the  edge  of  the  placenta  may  reach  within  the  zone  of 
necessary  detachment,  and  yet  never  overlap  the  internal  os  at  all 
even  when  dilated.    In  such  case  placenta  would  be  detected  only 
if  the  finger  were  passed  within  the  uterus.    It  is  only  when  the 
placenta  approximates  more  or  less  toward  a  central  position  that  it 
continues  to  appear  as  a  complete  placenta  praevia  throughout  the 
whole  dilatation  stage. 

Causation. — Placenta  praevia  is  very  rare  in  primiparae,  and  is 
relatively  common  in  women  who  Lave  had  a  large  number  of 
chddren.  It  may  be  inferred  that  it  depends  upon  some  morbid 
condition  of  the  uterus  previous  to  conception,  and  this  conclusion 
is  often  confirmed  by  the  previous  history  of  patients  in  whom 
this  condition  is  found.  It  is  probable  that  the  chief  element  in 
causation  is  a  dilatation  of  the  cavity  of  the  uterus,  due  to  subin- 
volution, hypertrophy,  or  endometritis.  The  effect  of  this  is  likely 
to  be  that  the  ovum,  instead  of  being  arrested  at  once  by  the 
mucous  membrane  nearly  filling  up  the  cavity  when  it  reaches  the 
uterus  from  the  Fallopian  tube,  is  liable  to  fall  clown  to  a  lower  part 
of  the  uterus  before  it  becomes  attached.  It  is  possible  also  that 
a  morbid  state  of  the  mucous  membrane  itself,  rendering  immediate 
adhesion  of  the  ovum  less  easy,  may  have  some  influence  in  the 
matter.  A  placenta  praevia  is  often  found  thinner  and  more  wide- 
spread than  usual.    The  explanation  may  be  either  that  a  more 
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extended  placenta  has  a  greater  chance  of  overlapping  the  zone  of 
detachment,  or  that  the  lower  segment  of  the  uterus  being  less 
adapted  for  supplying  nourishment  to  the  placenta,  the  placenta  has 
become  extended  as  a  compensation.  The  latter  principle  holds 
true  to  some  extent  at  any  rate,  for  there  is  generally  a  special 
thinness  around  the  position  of  the  iuternal  os,  if  this  is  at  all  near 
to  the  edge  of  the  placenta. 

Frequency. — The  frequency  of  placenta  prsevia  has  been 
variously  estimated  at  from  1  in  573  (Johnson  and  Sinclair  : 
Dublin)  to  1  in  1564  deliveries  (Schwarz :  Germany).  In  the 
Guy's  Hospital  Lying-in  Charity,  in  49,145  deliveries,  the  propor- 
tion was  1  in  534.    Only  about  4-4  per  cent,  were  primiparae. 

Pathological  Anatomy. — 'The  lower  segment  of  the  uterus 
may  be  regarded  as  nearly  equivalent  to  a  hemisphere  in  shape,  the 
undilated  internal  os  being  at  the  centre  of  the  curved  surface.  In 
its  dilatation  for  the  passage  of  the  child  this  hemisphere  has  to  be 
converted  into  a  cylinder  equal  in  capacity  to  the  circumference  of 
the  hemisphere.  Hence  each  ring  of  the  hemisphere  has  to  be 
stretched,  the  stretching  rapidly  increasing  in  degree  as  the  os  is 
approached.  It  is  therefore  easy  to  understand  that,  when  the 
attachment  of  the  placenta  overlaps  any  ring  of  the  uteruR  which  is 
stretched  at  all  considerably,  the  placenta  cannot  follow  the  stretching 
but  becomes  detached,  and  so  causes  inevitable  haemorrhage  in  the 
first  stage  of  labour.  If  the  foetal  head,  as  presented  to  the  genital 
canal,  be  taken  as  about  3  J  inches  in  average  diameter,  and  the 
lower  segment  of  the  uterus  therefore  compared  to  a  hemisphere 
having  the  same  diameter,  it  will  be  found  the  zone  of  ^  the  uterus 
liable  to  stretching  extends  about  2  J  inches  from  the  original  posi- 
tion of  the  internal  os,  the  distance  being  measured  from  the  os 
along  the  chord,  or  nearly  3  inches,  if  measured  along  the  arc. 
There  is  a  narrow  zone,  at  the  upper  part  of  this  dilatable  zone,  in 
which  the  stretching  is  only  slight,  and  the  placenta  may  be  able 
to  yield  to  it  without  detachment.  Any  slight  degree  however  of 
those  causes  liable  to  cause  detachment  of  a  normally  situated  pla- 
centa, such  as  shocks  or  blows,  will  be  apt,  during  the  first  stage  of 
labour,  to  cause  detachment  and  bleeding  very  easily,  the  placenta 
being  already  on  the  strain.  Speaking  roughly  it  maybe  estimated 
that  a  zone  reaching  to  about  two  inches  from  thejr^iktedmterjial 
os  measuring  along  the  arc,  is  the  zone  of  necessary  detachment, 
^nd  that  above  this  there  is  another  zone  measuring  about  an  inch 
or  a  little  more  in  width,  which  is  the  zone  of  possible  detachment, 
or  dangerous  insertion.  If  the  placental  attachment  overlaps  the 
first  zone,  hemorrhage  in  labour  is  unavoidable  ;  if  it  overlaps  only 
the  second,  hemorrhage  may  occur  from  slight  causes.    Above  these 

«      l     .  .«l,l«».l(il,!ft.AlliL«..l" 


PLACENTA  PREVIA. 


413 


zones  is  the  area  of  safe  attachment,  so  far  as  concerns  the  effect  of 
dilatation. 

Source  of  the  bloocl — The  blood  comes  mainly  from  the  arteries 
and  veins  in  the  uterine  wall  separated  from  the  placenta,  but  to 
some  extent  also  from  the  separated  placental  surface,  especially 
from  the  margin  which,  at  any  moment,  has  just  been  separated. 
It  might  perhaps  have  been  expected  that  the  blood,  constantly 
entering  the  maternal  blood-spaces  which  permeate  the  whole 
placenta,  would  continuously  pour  oat  through  the  open  mouths  of 
the  vessels  on  the  separated  surface.  Sir  James  Simpson  indeed 
maintained  that  this  was  the  main  source  of  bleeding.  Any  such 
continuous  loss  from  the  placenta  is  however  prevented  by  throm- 
bosis taking  place  in  the  detached  portion.  Arterial  bleeding  from 
the  uterine  wall  is,  to  a  certain  extent,  kept  in  check  by  that  very 
stretching  of  the  uterine  wall  which  separates  the  placenta.  A  patient 
therefore  hardly  ever  bleeds  to  death  with  the  rapidity  sometimes 
seen  in  bleeding  from  the  placental  site  in  post-partum  haemorrhage. 

Cause  of  bleeding  before  full  term. — The  cause  of  the  unavoidable 
haemorrhage  in  the  first  stage  of  labour  is  obvious  enough,  but  there 
have  been  various  theories  to  account  for  the  haemorrhage  often  begin- 
ning in  pregnancy,  especially  during  the  last  two  or  three  months. 
When  it  was  believed  that  the  cervix  was  taken  up  into  the  cavity 
of  the  uterus  in  the  course  of  pregnancy,  such  expansion  of  the 
cervix  from  above  was  believed  to  separate  the  placenta  ;  but  then 
there  was  no  explanation  why  the  haemorrhage  did  not  always  begin 
before  labour.  Barnes  has  supposed  that  detachment  is  caused  by 
excess  of  the  growth  of  the  placenta  over  that  of  the  corresponding 
part  of  the  lower  uterine  segment,  which  is  not  adapted  for  its  attach- 
ment. Matthews  Duncan  has  supposed  that  the  causes  are  similar 
to  those  of  accidental  haemorrhage,  only  that  they  act  with  greater 
facility  when  the  placenta  is  praevia.  The  real  main  reason  appears 
to  be  that,  although  the  cervix  is  not  usually  taken  up  into  the 
cavity  of  the  uterus  long  before  the  onset  of  labour,  yet  a  slight 
temporary  or  permanent  dilatation  of  the  internal  os  is  very  common 
in  the  last  two  months  of  pregnancy.  It  is  probably  due  to  the 
occasional  uterine  contractions  which  do  not  cause  any  feeling  of 
pain  (see  p.  120).  Thus,  in  multipara,  it  is  not  uncommon,  in  the 
last  month  or  two,  to  be  able  to  pass  the  finger  through  the  internal 
os,  and  feel  the  head  presenting.  And  any,  even  the  slightest,  com- 
mencement of  such  dilatation  of  the  small  internal  os  must  cause 
detachment  of  the  placenta  at  its  edges,  when  it  overlaps  the  internal 
os.  Again,  it  is  probable  that  the  placenta  when  attached  over  the 
internal  os  is  more  liable  to  detachment  from  coitus  or  other  mechan- 
ical causes  than  when  normally  situated.    For  shocks  and  jars  are 
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communicated  more  directly  to  the  pelvis  than  to  the  fundus  of  the 
pregnant  uterus,  and,  moreover,  in  the  upright  position  of  the  woman 
intra-vascular  pressure  is  greater  at  the  placenta  when  this  is  praevia. 
In  this  case  the  hemorrhage  would  be  truly  analogous  to  "accidental 
haemorrhage,"  only  produced  with  greater  facility. 

Besides  its  frequent  thinness  in  the  vicinity  of  the  os,  the  placenta 
often  shows  old  thrombosis  in  the  part  abnormally  situated,  if  there 
has  been  partial  detachment  some  time  before  labour,  and  conse- 
quent degeneration  of  the  villi.  The  lower  segment  of  the  uterus 
is  thicker  than  usual  in  consequence  of  the  increased  blood  supply 
attracted  to  it  through  the  placental  attachment.  This  extra  thick- 
ness sometimes  offers  an  impediment  to  the  easy  dilatation  of  the 
cervix.  Thus  some  of  the  most  remarkable  cases  of  the  so-called 
"  trismus  "  of  the  uterus,  or  spasmodic  rigidity  of  the  cervix,  form- 
ing a  grave  obstacle  to  delivery,  have  been  cases  of  placenta 
previa. 

Present(^n_pi_jKtus. — In  placenta  previa  the  frequency  of 
abnormal  presentation  is  very  much  greater  than  the  average. 
According  to  Midler's  statistics*  the  proportion  of  vertex  presentation 
Xt*  £>7 c  ~   it  only  6?  per  cent  instead  of  nearly  97  per  cent.,  the  normal  propor- 
t  turn;" while  pelvic  presentations  form  93  per  cent,  (compared  with 
&xi<x  Cy^the  normal  2-4  per  cent.),  and  shoulder  or  transverse  presentations, 
V(Wj  Vi?  23  Per  cent-  (compared  with  the  normal  0-4  per  cent.).  This 
I  °  result  is  partly  due  to  the  frequency  of  premature  labour,  but  it 
appears  to  show  that  placenta  previa  forms  an  obstacle  to  the  axis 
of  the  child  lying  in  the  axis  of  the  uterus.    The  bulk  of  the  pla 
centa  itself,  which  prevents  the  head  lying  so  low  in  the  pelvis  in 
the  lower  segment  of  the  uterus,  is  probably  the  principal  cause,  and 
it  may  be  that  a  greater  relative  expansion  of  the  lower  segment  of 
the  uterus  has  also  some  influence.    Prolapse  of  the  funis  is  also 
relatively  much  more  frequent  .in  placenta  previa,  as  might  be 
expected  from  the.  greater  vicinity  to  the  os  uteri  of  its  outer 

attachment.  . 

Symptoms  and  course.— Although  placenta  previa  may  be 
a  cause  of  abortion  in  the  early  months,  yet  cases  positively  recog- 
niMdas  of  this  nature  commonly  cause  symptoms  only  within  the 
last  three  months  of  pregnancy.  The  characteristic  symptom  is 
sudden  and  unexpected  bleeding  from  the  uterus,  without  adequate 
cause '''"Sometimes  it  is  induced  by  moderate  exertion,  such  as 
standing  or  walking ;  but  it  may  come  on  when  the  patient  is  m 
bed  or  asleep.  The  cases  of  early  hemorrhage  (seventh  or  eighth 
month)  are  generally  those  in  which  the  placenta  overlaps  the  undi- 

*  Placenta  prrovia.   Stuttgart,  1877. 
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lated  internal  os.  If  the  margin  of  the  placenta  reaches,  or  is  in  the 
close  vicinity  of  the  os,  bleeding  may  begin  rather  later  ;  if  the 
placental  attachment  only  encroaches  moderately  upon  the  zone  of 
unavoidable  detachment,  bleeding  generally  only  begins  either  with 
the  stage  of  painless  dilatation  of  the  internal  os  premonitory  of 
labour,  or  after  manifest  labour  pains  have  begun.  The  first  Meed- 
ing  may  be  so  violent  as  to  cause  extreme  anaemia,  and  even  quickly 
cause  death.  This  is  more  apt  to  be  the  case  when  it  occurs  at  or 
near  full  term.  The  bl^edmg^which  occurs ^arlier  in_jDregnancy, 
unaccompanied  by  any  pain,  is  generally  not  so  severe  at  first,  and 
may  cease  after  a  short  time.  It  recurs  from  time  to  time,  either 
on  slight  exertion  or  without  any  cause,  and,  when  the  first  stage 
of  labour  begins,  it  is  apt  to  be  very  copious.  Premature  labour 
often  comes  on,  either  after  the  first,  or,  more  frequently,  with  sub- 
sequent haemorrhages.  In  _other__cases  there  is  no  such  violent 
haemorrhage,  but  continuous  oozing  goes  on  for  clays  or  weeks. 

If  left  to  nature,  the  case  may  end  in  death  from  haemorrhage 
before  delivery.  If,  however,  the  uterus  acts  vigorously,  a  natural 
limit  is  put  to  the  bleeding,  especially  when  the  dilated  os  is  only 
partially  covered  by  placenta,  so  that  there  is  no  obstacle  to  the 
rapid  descent  of  the  foetus.  The  advancing  head  presses  the  pla- 
centa firmly  against  the  uterine  wall,  and  thus  forms  a  plug.  The 
tendency  to  haemorrhage  is  less  when  once  the  placenta  is  separated 
so  far  as  separation  is  inevitable,  but  it  may  still  go  on  from  the 
placental  site,  if  the  uterus  is  not  active  enough  to  cause  pressure 
upon  this.  If  the  attachment  is  nearly  central,  the  placenta  may 
be  detached  entirely  by  uterine  action  and  expelled  hefore  the  foetus. 
The  result  may  be  favourable,  if  the  uterus  is  acting  strongly  ;  and 
the  child  even  has  been  born  alive.  In  the  Guy's  Hospital  Lying- 
in  Charity,  however,  the  two  cases  of  placenta  preevia  in  which  this 
incident  occurred  were  both  fatal  through  haemorrhage. 

Rare  cases  of  placenta  prasvia  are  observed  in  which  hardly  any 
appreciable  haemorrhage  occurs  throughout  the  entire  course.  These 
are  cases  in  which  the  separation  only  begins  with  labour,  and  in 
which  the  uterus  is  active  throughout.  Other  rare  cases  again  have 
been  recorded,  in  which  there  is  absolutely  no  haemorrhage  at  the 
time  of  labour  itself.  In  these  instances,  the  placenta  must  have 
been  separated  at  an  earlier  period  so  far  as  needful,  and  thrombosis 
have  taken  place  in  the  vessels. 

The  labour  pains  in  placenta  praevia  are  frequently  feeble,  partly, 
in  many  cases,  from  the  labour  being  premature,  partly  from  the 
patient's  exhaustion  through  the  haemorrhage.  As  already  men- 
tioned, the  cervix  uteri  sometimes  proves  unusually  rigid,  notwith- 
standing the  tendency  of  the  hemorrhage  to  relax  it.     Post  partum 
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haemorrhage  also  is  liable  to  occur,  probably  in  consequence  of  the 
same  condition  of  exhaustion,  and  soon  tells  seriously  on  the  already 
anaemic  patient. 

Diagnosis. — In.  the  last  three  months,  and  especially  within 
the  last  two  months  of  pregnancy,  placenta  prsevia  is  always  the 
most  "probable  explanation,  if  sudden  and  considerable  haemorrhage 
comes  on  wjthout  sufficient  exciting  cause,  especially  in  the  absence 
of  pain,  and  the~probability  is  increased  if  similar  attacks  of  haemor- 
rhage are  repeated.    On  vaginal  examination,  if  haemorrhage  has 
been  only  slight  or  moderate,  the  internal  os  may  not  be  per- 
meable to  the  finger.    There  is  then  no  absolutely  certain  means 
of  physical  diagnosis,  but  the  uterus  round  the  cervix  may  feel 
unduly  thick,  and  the  hard  outline  of  the  head  will  not  be  tan- 
gible through  it,  nor  will  ballottement  be  obtainable,  at  any  rate 
where  placenta  is  situated.    There  is  no  certainty  in  any  auscultatory 
signs,  such  as  finding  the  uterine  souffle  lower  down  in  the  groins 
than  usual.    Vaginal  stethoscopy  has  been  proposed,  but  could 
only  be  of  use  to  those  who  had  practised  it  much  in  normal  cases. 
If  haemorrhage  is  very  considerable,  the  internal  os  will  probably 
allow  the  finger  to  pass  on  a  little  pressure,  even  if  not  already  more 
dilated.    If  the  os  lies  high  up,  the  half  hand,  or  if  necessary  the 
whole  hand,  should  be  passed  into  the  vagina  in  order  to  assure 
the  diagnosis.    When  the  finger  can  once  be  passed  through  the 
cervix  diagnosis  is  easy.    The  spongy  mass  of  the  placenta  could 
only  be  mistaken  for  clot.    Clot  is  easily  removable  by  the  finger, 
is  less  firm  and  spongy,  while  the  placenta  will  be  found  continuous 
with  the  membranes,  if  these  can  be  reached.    It  must  be  remem- 
bered that,  if  only  just  overlapping  the  original  internal  os,  the 
edge  of  the  placenta  is  often  much  thinner  and  more  membranous 
than  usual.    Unless  the  insertion  is  very  nearly  central,  it  will 
generally  not  be  difficult,  passing  the  hand  into  the  vagina,  to  reach 
the  edge  of  the  placenta  in  some  direction,  find  there  the  mem- 
branes,&and  through  them  make  out  what  the  presentation  of  the 
foetus  is     If  the  membranes  cannot  at  first  be  reached,  the  direction 
of  the  nearest  edge  of  the  placenta  will  generally  be  indicated  either 
by  that  part  of  the  placenta  which  is  thinnest,  or  by  that  which  is 
most  separated. 

Prognosis.— Placenta  praevia  is  one  of  the  gravest  complications 
of  the  puerperal  state  for  the  mother,  and  the  prognosis  is  still 
^raver  for  the  child.  For  the  mother,  besides  the  immediate  risk 
of  haemorrhage,  there  is  that  of  septicaemia  after  labour.  This  is 
due  partly  to  the  increased  tendency  to  absorption  from  emptiness 
of  the  vessels,  partly  to  the  low  position  of  the  placental  site,  more 
exposed  to  the  lochial  discharge  flowing  over  it,  partly  to  the 
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manual  interference  and  manipulation  of  the  placental  site  which 
may  have  been  foimd  necessary.  For  the  child  the  main  danger 
is  that  of  asphyxia  from  loss  of  maternal  blood  and  separation  of  a 
great  part  of  the  placenta.  There  is  also  often  that  of  immaturity, 
or  malposition,  or  rhe  increased  risk  involved  by  version.  The 
mortality  to  the  mothers,  including  that  of  the  puerperal  state,  has 
been  variously  estimated  by  recent  authors  at  from  9  to  30  or  40 
per  cent.  In  the  Guy's  Hospital  Charity  it  was  16 -1  per  cent. 
The  mortality  to  the  children  is  from  60  to  75  per  cent.,  and  a  con- 
siderable proportion  of  those  born  alive  die  within  a  few  days.  It 
is  readily  understood  that  the  result  to  the  mother  depends  largely 
upon  the  skilfulness  of  the  treatment,  and  the  speed  with  which 
medical  assistance  is  obtained.  The  danger  is  greater  the  earlier 
the  bleeding  commences,  the  less  it  is  accompanied  by  uterine 
action,  the  more  nearly  central  is  the  placental  insertion,  and  the 
greater  the  anaemia  which  is  brought  about  before  actual  labour. 

Treatment. — A  patient  having  placenta  prsevia  is^  never  safe 
until  delivery  is  completed ;  and  the  chief  danger  is  that  of  violent 
haemorrhage  occurring  in  the  absence  of  medical  assistance.  The 
general  principles  of  treatment  are  to  bring  on  labour  quickly,  to 
shorten  the  process  of  delivery  so  far  as  this  can  be  done  without 
any  forcible  interference,  which  would  incur  the  risk  of  laceration 
or  bruising,  and  meanwhile  to  limit  the  amount  of  haemorrhage  by 
securing  some  form  of  pressure  upon  the  placental  site. 

Induction  of  Labour. — Asa,  rule  it  is  desirable  to  induce  labour 
as  soon  as  a  positive  diagnosis  can  be  made,  or  in  any  case  in  which 
niemorrhage  is  very  considerable,  whether  coming  from  an  abnor- 
mally or  normally  situated  placenta.  The  only  exception  to  this 
is^the  case  when  ■  pregnancy  has  not  reached  the  seventh  month, 
when  haemorrhage  is  not  excessive,  and  when  medical  assistance  can 
be  obtained  at  short  notice.  It  may  then  be  desirable  to  attempt 
to  prolong  the  pregnancy  up  to  seven  months  in  the  interest  of  the 
child,  if  there  is  anxiety  to  save  it.  It  is  to  be  remembered,  how- 
ever, that  the  chance  of  this  is  somewhat  remote  in  a  case  in  which 
haemorrhage  begins  so  early,  since  the  placenta  then  probably  over- 
laps the  internal  os.  If  it  be  decided  to  temporize,  the  patient 
should  be  kept  completely  in  bed,  and  opium  or  morphia  admin- 
istered so  long  as  any  bleeding  occurs.  A  nurse  may  be  in- 
structed to  plug  the  vagina  in  case  of  any  sudden  bleeding. 

If  it  be  decided  to  induce  labour,  the  cervix  not  being  yet  per- 
meable to  the  finger,  a  hot  vaginal  douche  may  first  be  employed, 
and  then  one  or  more  tupelo  tents  placed  in  the  cervix,  and  the 
vagina  plugged  beneath  them  in  the  manner  already  described  (see 
p.  398).    In  three  or  four  hours  tents  and  plugs  should  be  re- 
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moved,  and  the  vaginal  douche  used  with  perchloride  of  mercury 
1  in  2,000.  If  the  cervix  is  not  yet  permeable  to  two  fingers,  it 
will  probably  be  possible  to  introduce  the  smallest  hydrostatic 
dilator,  and  so  continue  the  dilatation. 

Plugging  the  vagina  and  cervix. — If,  at  the  onset  of  haemorrhage, 
the  ^cervix  is  found  too  small  to  admit  the  finger  to  make  a  positive 
diagnosis,  or  if,  while  allowing  the  placenta  to  be  felt,  it  is  still  too 
small  to  allow  two  fingers  to  pass,  plugging  the  vagina  is  a  valuable 
resource,  and  one  which  can  always  be  carried  out  with  the  materials 
at  hand.    It  is  considered  permissible  in  placenta  praevia,  and  not 
in  accidental  haemorrhage,  from  the  idea  that  in  the  former  case  the 
plug  actually  compresses  the  bleeding  site.    It  is  doubtful  whether 
much  pressure  is  really  so  exercised,  considering  that  the  internal  os 
rapidly  ascends  to  a  considerable  distance  above  the  external,  and 
that  the  placental  site  is  above  the  internal  os.    Probably  the  most 
valuable  effect  is  that  of  stimulating  the  uterine  contractions  by 
reflex  action.     The  plugging  should  be  carried  out  as  already 
described  (see  page  398),  if  possible  with  iodoform  gauze,  intro- 
duced with  the  aid  of  Sim's  speculum.    The  plug  should  not  be 
left  more  than  about  four  hours.    For  if  clots  are  allowed  to  remain 
and  become  decomposed  above  the  plug,  symptoms  of  septic  ab- 
sorption may  commence  even  before  delivery,  and  end  in  puerperal 
septicaemia  afterwards.    Some  recommend,  instead  of  the  vaginal 
plug,  the  use  in  the  vagina  of  an  india-rubber  dilator,  distended  so 
as  to  fill  the  canal.    This  excites  uterine  action  on  the  same  prin- 
ciple as  the  "  col^eurynter,"  a  hydrostatic  vaginal  dilator,  used  in 
Germany  for  tleinduction  of  labour.    An  air-ball  vaginal  pessary 
inflated  by  a  small  air-pump  may  be  made  available  for  the  purpose. 
It  requires,  however,  more  careful  watching  than  the  vaginal  plug, 
to  make  sure  that  it  does  not  get  displaced,  and  that  it  sufficiently 
distends  the  vagina.    If  it  does  so,  it  is  a  more  powerful  stimulus 
to  the  uterus  than  the  ordinary  vaginal  plug. 

Use  of  hydrostatic^  dilators. — If  a  hydrostatic  dilator  can 
be  introduc'ecliuSoTEe  cervix,  it  is  preferable  to  a  vaginal  plug,  for 
it  dilates  the  cervix  more  rapidly,  and  stimulates  uterine  action 
more  powerfully.  It  will  often  be  possible  to  introduce  the  smallest 
size  when  the  cervix  admits  one  finger,  if  the  improved  form  of 
Barnes'  dilator,  described  in  Chapter  XXVII.,  be  used.  The  cervix 
will  then  probably  be  dilated  enough  within  an  hour  to  allow  of 
bipolar  version.  Champetier  de  Ribes'  dilating  bag  may  also  be 
used,  and,  from  its  large  size,  will  form  a  still  more  efficient 
haemostatic,  by  compressing  the  placenta.  But,  for  the  introduction 
of  this,  the  os  must  be  large  enough  to  admit  two  fingers,  and  the 
labour  therefore  advanced  enough  for  bipolar  version. 


PLACENTA  PE/EVIA. 


419 


Hydrostatic  dilators  are  also  useful  when  the  memhranes  are 
already  ruptured  and  haemorrhage  continues,  in  order  to  secure  a 
sufficient  dilatation  of  the  cervix  to  allow  internal  version  or  the 
application  of  forceps. 

Digital  separation  of  placenta. — If  the  placenta  remains  par- 
tially attached  round  the  whole  circuit  of  the  os,  the  process  of  dilata- 
tion is  retarded  by  the  attachment.  The  total  amount  of  hemorrhage 
also  appears  to  be  less  when  the  detachment  is  rapid,  than  when  it  takes 
place  slowly  in  successive  portions,  for  thrombosis  quickly  occurs  in  the 
part  which  has  been  separated.  There  is  often  an  advantage,  there- 
fore, in  aiding  the  detachment  by  sweeping  round  the  finger  inside 
the  os.  On  the  other  hand,  if  more  of  the  placenta  is  thus  detached 
than  need  eventually  be  separated,  it  is  obvious  that  not  only  is  the 
chance  for  the  child's  life  diminished,  but  that  there  is  a  risk  of 
causing  increased  haemorrhage.  It  is  better,  therefore,  to  make  out 
in  which  direction  the  placenta  is  already  most  detached,  and  com- 
plete the  separation  on  this  side  only,  for  about  half  the  circle  of  the 
os,  leaving  attached  the  other  part  of  the  placenta,  which  will  pro- 
bably be  its  central  portion.  ,  The  manipulation  is  carried  out  by 
passing  through  the  internal  os  the  two  terminal  joints  of  the  index 
finger  and  sweeping  them  round.  For  this  purpose  it  may  be  neces- 
sary to  introduce  the  whole  hand  into  the  vagina.  The  stage  at 
which  this_  proceeding  is  useful  is  when  the  cervix  admits  one 
finger  only,  and  it  may  be  adopted  as  a  preliminary  to  plugging 
the  vagina.  R.  Barnes  recommends  passing  one  or  two  lingers  as 
lar  as  they  will  go  through  the  os  uteri,  and  sweeping  them  round 
in  a  complete  circle,  but  this  seems  to  involve  the  detachment  of 
more  placenta  than  necessary. 

Performance  of  version. — The  traditional  treatment  for  placenta 
prsevia  is  the  performance  of  version;  and  the  discovery  of  the 
method  of  bipolar  version  rendered  it  possible  to  adopt  this  treat- 
ment at  an  earlier  stage  than  formerly,  namely,  as  soon  as  the 
cervix  will  admit  twp  fingers.  The  majority  of  cases~of  placenta 
prama  in  the  Guy's  Hospital  Lying-in  Charity  have  been  treated  in 
this  manner  since  the  introduction  by  Dr.  Braxton  Hicks  of  the 
new  method  of  version.  Of  late  this  plan  of  treatment  has  attracted 
more  attention,  having  been  praised  by  German  authorities  as  a 
novelty  In  the  majority  of  cases  of  placenta  prsevia  bipolar  version 
is_available  when  the  patient  is  first  seen. 

The  performance,  of  version  is  by  far  the  most  effectual  means  of 
arresting  hemorrhage  in  placenta  previa.  When  one  leer  is  brought 
down  the  half  breech  forms  a  plug  in  the  lower  segment  of  the 
uterus,  and  presses  the  placenta  against  the  uterine  wall,  so  that 
mere  is  hardly  ever  any  hemorrhage  of  consequence  afterwards. 
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There  is  no  necessity  to  hasten  delivery  by  any  forcible  traction  of 
the  leg,  a  proceeding  which  might  cause  laceration  of  cervix  and 
subsequent  septic  absorption. 

The  method  of  performing  bipolar  version  will  be  described  in 
Chapter  XXXIV.  In  this  case,  if  the  os  is  wholly  covered  by  placenta, 
the  hand  is  passed  up,  on  the  side  where  separation  is  greatest, 
between  the  placenta  and  the  uterine  wall  till  the  membranes 
are  reached.  In  the  case  of  a  very  central  placental  insertion,  it 
may  be  necessary  before  performing  the  actual  version,  to  rupture  the 
membranes  along  the  edge  of  the  placenta,  to  draw  that  edge  down 
toward  the  centre  of  the  os,  and  then  proceed  with  the  version  as 
rapidly  as  possible.  If  the  cervix  is  already  dilated  enough  to 
allow  the  whole  hand  to  pass,  the  operator  may  turn  by  the  internal 
method  if  he  finds  it  easier. 

Version  should  be  performed  in  all  cases  of  complete  placenta 
prsevia,  and  in  cases  even  of  partial  placenta  prsevia  if  haemorrhage 
is  serious.  The  more  placenta  there  is  over  the  os,  and  the  less 
active  the  uf^ruspthe  greater  is  the  indication  for  version.  If  ver- 
sion is  likely  to  be  called  for,  it  is  better  not  to  puncture  the 
membranes  till  the  operator  is  ready  to  perform  it,  because  other- 
wise it  probably  cannot  afterwards  be  carried  out  by  the  bipolar 
method. 

Rupture  of  the  membranes. — This  method  is  applicable  to  cases  of 
partial  placenta  prsevia,  especially  those  in  which  hsemorrhage  is 
not  great,  and  active  labour  pains  have  already  commenced.  It 
may  be  adopted  more  safely  when  dilatation  of  the  os  has  made 
some  progress,  so  that  it  may  be  followed  up  soon,  if  necessary, 
either  by  the  application  of  forceps,  or  version  by  the  internal 
method.  In  suitable  cases  it  has  the  advantage  that  the  chance  for 
the  child's  life  is  greater  than  if  version  is  performed.  The  uterus 
may  act  vigorously  as  soon  as  the  liquor  amnii  has  escaped,  press 
the  placenta  against  its  wall,  and  rapidly  complete  delivery,  or,  if 
it  does  not,  forceps  may  be  applied. 

Application  of  forceps. — If  the  membranes  have  been  ruptured, 
if  the  os  is  sufficiently  dilated,  the  placenta  not  too  much  in  the 
way,  if  labour  is  not  progressing  fast,  and  some  hsemorrhage  con- 
tinues, the  best  mode  to  complete  delivery  is  to  put  on  forceps, 
drawing  the  placenta  down  to  one  side.  The  main  advantage  of 
this  treatment,  as  compared  with  version,  is  that  the  chance  of 
saving  the,  child  Ts  greater. 

Complete  artificial  separation  of  the  placenta  before  the  birth  of 
the  child  was  recommended  by  Sir  James  Simpson  for  certain  cases, 
in  imitation  of  that  spontaneous  complete  separation  which  some- 
times occurs.    This  would  generally  mean  separation  far  beyond 
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the  zone  of  unavoidable  separation,  and  is  therefore  not  advisable. 
The  only  case  in  which  it  might  be  expedient  is  that  in  which,  the 
hand  being  introduced  to  turn,  the  placenta  is  found  in  the  way,  and 
already  almost  entirely  separated  by  nature. 

In  the  lying-in  period,  antiseptic  vaginal  irrigation  should  be 
earned  out  with  special  care.  If  any  serious  septic  symptoms 
arise,  intra-uterine  injections  should  also  be  used. 

hemorrhage  prom  separation  of  a  normally  situated 
Placenta,  or  Accidental  Hemorrhage. 

Causation. — Accidental  haemorrhage  rarely  happens  to  primi- 
parse,  and  is  mos_t_j^onrmon  in  debilitated  women,  and  those  who 
have  had  many  children.  This  is  an  indication  that  there  is 
generally  some  morbid  condition  of  the  uterus  or  placenta  as  a  pre- 
disposing cause.  Such  predisposing  causes  are  similar  to  those 
which  cause  haemorrhage  and  abortion  in  the  earlier  months, 
namely,  all  diseased  conditions  of  the  placenta  which  cause  undue 
vascular  tension,  or  weakness  of  the  vessels  or  of  the  placental 
attachment.  Generally  there  is,  in  addition,  some  exciting^cause. 
This  may  be  direct  violence  to  the  abdomen,  or  a  fall  or  shock,  or 
excessive  muscular  exertion,  such  as  lifting  weights.  Sometimes 
there  is  only  an  emotional  cause,  which  probably  acts  by  exciting 
violent  or  irregular  contractions  of  the  uterus.  In  comparatively 
rare  cases  there  is  no  obvious  exciting  cause.  In  some  instances  a 
slight  effusion  of  blood  under  the  placenta,  due  to  some  diseased 
placental  condition,  may  excite  irregular  uterine  contraction,  leading 
to  further  separation  of  the  placenta  and  haemorrhage. 

Pathological  anatomy. — From  partial  detachment  of  the 
placenta,  blood  is  poured  out  between  the  placenta  and  the  uterus. 
In  most  cases  this  blood,  or  some  part  of  it,  reaches  the  edge  of  the 
placenta,  separates  also  the  membranes,  and  escapes  at  the  os  uteri. 
Frecpiently  a  considerable  amount  of  clot  remains  behind  within  the 
uterus,  behind  the  placenta,  or  between  the  membranes  and  the 
uterine  wall.  The  placenta  may  be  hollowed  out,  so  as  to  present 
a  concave  surface  outward,  if  the  clot  lies  mainly  behind  it.  A 
comparatively  rare  variety  is  concealed  accidental  haemorrhage,  in 
which  no  blood,  or  scarcely  any,  makes  its  appearance  externally. 
If  the  placenta  remains  attached  at  its  margin  at  all  parts,  a  con- 
siderable amount  of  blood  may  be  poured  out  behind  it,  without 
any  at  all  reaching  the  exterior.  Or  the  blood  may  be  retained 
near  the  fundus,  between  the  membranes  and  the  uterus,  the  uterus 
not  acting  strongly.  Or  again,  if  labour  has  commenced,  the 
escape  of  the  blood  may  be  prevented  by  the  head  closely  fitting 
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and  filling  up  the  os  uteri.  The  uterus  may  be  distended  by  the 
blood  and  clots  effused,  especially  in  the  concealed  variety  of  acci- 
dental haemorrhage.  In  some  cases  the  distension  has  even  been 
_suffic^n^o  j^ptiire  the  uterus.  In  general  the  amnion  is  not 
ruptured,  and  no  blood  finds  its  way  into  the  amnial  cavity. 
Sometimes,  however,  rupture  does  occur  from  the  placenta  or 
elsewhere,  and  one  variety  of  concealed  accidental  haemorrhage  may 
thus  arise,  the  blood  passing  into  the  amnial  cavity  instead  of 
escaping  externally.  In  the  majority  of  cases  accidental  haemorrhage 
occurs  before  there  is  any  sign  of  labour,  but  sometimes  the  bleed- 
ing commences  in  the  early  stage  of  labour,  or  at  any  rate  becomes 
manifest  first  at  that  time.  It  has  already  been  explained,  in  the 
description  of  placenta  praevia  (see  p.  411),  that,  in  a  certain 
number  of  cases  ranked  as  accidental  haemorrhage,  there  is  a  pre- 
disposing cause  for  separation  in  the  placenta  being  attached  low 
down  in  the  uterus,  not  within  the  zone  of  unavoidable  detachment, 
but  in  the  intermediate  or  dangerous  zone,  where  the  placenta  is 
put  to  some  slight  strain  in  dilatation  of  the  cervix,  and  receives 
shocks  communicated  through  the  pelvis  more  directly  than  when 
implanted  near  the  fundus  uteri. 

Symptoms  and  course. — The  symptoms  are  those  produced 
by  haemorrhage,  sometimes  accompanied  by  pain,  from  distension  of 
the  Uterus.  The  majority  of  the  cases  are  comparatively  mild,  but 
in  the  severe  cases  the  anaemia  and  prostration  are  apt  to  be  greater 
even  than  in  placenta  praevia,  since  the  placenta  may  be  separated 
more  suddenly  and  widely.  Symptoms  of  collapse,  with  failure  of 
pulse,  are  most  marked  of  all  in  the  cases  of  concealed  accidental 
haemorrhage.  The  patient  may  die  from  haemorrhage  undelivered. 
As  in  placenta  praevia,  post-partum  haemorrhage  is  also  more  liable 
to  occur  than  usual,  on  account  of  the  patient's  exhaustion,  and 
death  shortly  after  delivery  is  not  uncommon. 

Diagnosis. — When  blood  and  clots  appear  externally,  the  dis- 
tinction has  to  be  made  from  placenta  praevia.  A  probable  diagnosis 
may  be  made  when  there  has  been  a  blow,  fall,  or  other  exciting 
cause  for  accidental  haemorrhage.  A  positive  diagnosis  is  made 
when  the  cervix  Is  open  enough  to  admit  the  finger,  and  no  placenta 
is  found  within  reach.  Examination  of  the  membranes  after 
delivery  will  generally  show  whether  the  placental  insertion 
encroached  upon  the  dangerous  zone.  Assuming  that  the  mem- 
branes were  punctured  or  gave  way  near  the  centre  of  the  os  uteri, 
the  aperture  in  the  membranes  will  be  found  to  be  nearer  than 
usual  to  the  margin  of  the  placenta  at  some  part,  if  the  placental 
insertion  has  been  lower  down  in  the  uterus  than  usual. 

Concealed   accidental   haemorrhage  may  be  more  difficult  to 
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diagnose,  if  no  blood  whatever  escapes  externally.  The  chief  signs 
to  judge  by  are  sudden  collapse  and  faintness,  feeble  pulse,  some- 
times vomiting,  accompanied  by  general  appearance  of  _ano3inia,  and 
pain  in  the  "uterus.  The  uterus  on  palpation  will  be  more 
Snjformly  tense"  than  usual,  not  much  varying  in  firmness  by 
rhythmical  contraction.  Sometimes  it  may  be  recognised  as 
increased  in  size  from  the  effusion  into  it,  especially  if  full  term  is 
not  yet  nearly  reached,  as  for  instance  at  the  sixth  month.  Con- 
cealed accidental  haemorrhage  has  to  be  distinguished  from  rupture 
of  the  uterus,  but  rupture  is  not  likely  to  occur  (except  from  great 
direct  violence)  before  the  onset  of  labour,  or  even  before  escape  of 
the  licpior  amnii.  In  cases  of  accidental  haemorrhage,  mainly  of  a 
concealed  character,  there  is  often  a  slight  escape  of  blood  per 
vaginam,  which  reveals  the  real  nature  of  the  case. 

Prognosis. — The  milder  cases  nearly  always  do  well,  but  in 
the  graver  ones  the  risk  of  death  directly  from  haemorrhage  is  even 
greater  than  in  placenta  praevia.    Out  of  49,145  deliveries  in  the 
Guy's  Hospital  Lying-in  Charity  there  were  105  cases  of  accidental 
haemorrhage,  as  compared  with  92  of  placenta  praevia.    There  were 
12  deaths  from  haemorrhage,  as  compared  with  8  directly  due  to 
haemorrhage  in  placenta  praevia.     Of  the  more  serious  cases,  the 
children  were  still-born  in  about  60  per  cent.    The  risk  to  the 
child,  in  a  grave  case,  is  therefore  not  much  less  than  in  placental 
praevia.    The  cases  of  concealed  accidental  haemorrhage  are  relatively 
rare  ;  there  was  only  1  in  the  105  cases  above  mentioned.    A  con- 
siderable number,  however,  has  been  recorded,,  and  Dr.  Goodell  has 
collected  106.    In  these,  the  mortality  to  the  mothers  was  nearly 
51  per  cent.  ;  to  the  children,  94  per  cent.    Concealed  accidental 
haemorrhage  is  therefore  much  more  dangerous  to  both  mother  and 
child  than  accidental  haemorrhage  in  general.    The  reason  probably 
is  partly  that  the  element  of  shock  through  distension  of  the  uterus 
is  superadded,  and  partly  that  the  very  fact  of  the  uterus  allowing 
such  distension  proves  that  its  walls  are  feeble,  or  not  prone  to 
contract. 

Treatment. — The  membranes  should  be  jmnctured  as  soon  as 
possible  and  ergot  administered,  either  a  subcutaneous  injection  of 
ergotine  or  a  drachm  of  the  liquid  extract,  repeated  if  necessary. 
If  the  cervix  will  not  allow  the  finger  to  pass  to  reach  the  mem- 
branes, they  shoidd  be  punctured  by  a  uterine  sound,  or,  in  the 
absence  of  this,  with  a  catheter  stylet,  or  piece  of  thick  wire.  The 
instrument  is  passed  through  the  cervix  like  a  sound  till  it  is  felt  to 
rest  against  the  ovum.  Then  a  sudden  push  is  given,  and  the 
membranes  will  commonly  be  felt  to  give  way.  The  instrument 
should  be  moved  a  little  laterally  to  tear  an  opening  in  them.  If 
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the  abdominal  pressure  is  slight,  very  little  liquor  amnii  may  escape 
till  the  uterus  contracts.  But  the  operator  should  not  be  satisfied 
till  he  sees  enough  fluid  to  convince  him  that  the  membranes  are 
really  ruptured.  Plugging  the  vagina  is  considered  inadmissible 
in  cases  of  accidental  haemorrhage,  because  concealed  EsemBrrhage 
might  be  going  on  behind  the  plug.  The  practitioner  ought  to  be 
able  in  any  case  to  rupture  the  membranes.  After  the  puncture  of 
the  membranes,  the  uterus  should  be  stimulated  by  external  pressure 
and  friction,  or  by  a  binder.  The  patient  should  be  kept  in  bed, 
and  the  position  should  be  the  dorsal  position  rather  than  the 
lateral,  to  promote  the  stimulating  pressure  upon  the  cervix,  and 
prevent  blood  collecting  at  the  fundus.  Frequently,  after  escape  of 
the  liquor  amnii,  the  uterus  acts  well,  and  haemorrhage  is  arrested. 
If  pains  are  feeble  from  exhaustion,  or  bleeding  continues,  labour 
should  be  accelerated  by  forceps  if  the  os  is  dilated  enough,  and  the 
head  can  be  easily  reached.  Care  must  be  taken  not  to  empty  the 
uterus  too  rapidly,  and  to  keep  the  fundus  well  stimulated  by 
external  pressure  at  the  final  stage  of  delivery. 

If  bleeding  continues,  and  the  os  is  not  dilated  enough  for  forceps, 
the  best  treatment  is  to  dilate  the  os  digitally  till  forceps  can  be 
applied,  or,  if  the  os  is  very  resistant  to  dilatation,  to  perform 
version.  If,  however,  the  patient  is  greatly  collapsed  and  the  pulse 
very  bad,  it  is  preferable  if  possible  to  wait  a  while,  and  try  to 
restore  her  with  stimulants  and  nourishment  rather  than  to  perform 
version  at  once.  In  states  of  great  collapse  it  must  be  remembered 
that  ergot  in  large  doses  acts  as  a  depressor  of  the  heart.  Quinine 
(5  or  6  grains)  may  then  be  given  in  preference.  With  such  a 
state  also,  either  no  anaesthetic  should  be  given,  or  ether  alone  used. 
Great  care  must  be  taken  to  avoid  any  post-partuni  haemorrhage. 
In  the  majority  of  cases,  and  especially  in  all  milder  cases,  the 
puncture  of  membranes  and'  administration  of  oxytocics  will  be 
found  sufficient  treatment  without  recourse  to  forceps  or  version. 

The  case,  however,  is  one  of  extreme  difficulty  and  danger  if 
haemorrhage  continues  after  the  rupture  of  the  membranes,  and  the 
os  is  small  and  undilatable.  The  performance  of  Caesarian  section 
under  such  circumstances  has  been  proposed  ;  and,  in  one  case  at 
any  rate,  actually  carried  out  with  success. 

It  is  important  for  the  student  to  remember  the  correct  treatment 
of  accidental  haemorrhage,  not  only  for  the  sake  of  his  patients,  but 
because  a  question  on  this  subject  is  frequently  a  fatal  one  in 
examination,  especially  if  plugging  the  vagina  be  suggested  as 
treatment. 
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PEE  CI  PIT  ATE   AND  PROLONGED  LABOUR. 
Precipitate  Labour. 

Labour  may  be  precipitate  when  the  expulsive  force  is  unusually 
powerful  in  proportion  to  the  resistance  to  be  overcome.  Excess  in 
the  force  of  the  pains  has  to  be  considered,  not  absolutely  in  itself, 
but  in  relation  to  the  resistance  and  the  strength  of  the  resisting 
tissues.  Thus  precipitate  labour  may  take  place  when  the  expulsive 
force  is  normal,  if  there  is  unusually  small  resistance  from  large 
relative  size  of  the  pelvis  and  softness  or  dilatability  of  soft  parts. 
It  may  also  happen  with  normal  resistance  if  the  expulsive  force 
is  excited  to  excessive  action  by  undue  reflex  irritability,  and 
again  with  resistance  above  the  normal,  and  a  still  greater  excess 
of  irritability. 

Precipitate  labour  depending  on  smallness  of  resistance,  though 
described  as  an  abnormality,  has  rarely  any  ill  effect.  In  such  a 
case  the  passage  of  the  child  may  take  place  in  a  few  minutes. 
The  chief  risks  to  be  feared  therefore  are  the  inconvenience  of 
delivery  taking  place  suddenly  and  unexpectedly,  and  the  clanger  to 
the  child  from  its  being  born  in  some  unusual  position.  In  such 
cases  the  child  has  been  expelled  into  the  pan  of  a  water-closet. 
Still  more  frequently  it  has  been  born  when  the  mother  was 
standing  upright,  and  fallen  upon  the  floor,  breaking  the  funis. 
Even  then  the  injury  suffered  by  the  child  has  generally  not 
been  so  severe  as  might  be  expected,  for  the  fall  is  broken  by 
the  resistance  of  the  funis,  and  when  the  funis  is  thus  violently 
torn  across,  bleeding' generally  does  not  take  place  from  the  severed 
end.  There  appears  to  be  a  somewhat  greater  risk  of  the  uterus 
becoming  relaxed  after  delivery,  and  allowing  haemorrhage,  when 
it-has  not  been  called  fully  into  activity  by  a  reasonable  amount  of 
resistance.  Even  this  result,  however,  is  p.xcgptWnl^  and  more 
usually  the  uterus  contracts  well  after  rapid  labour. 

The  risks  are  greater  when,  with  a  normal  or  an  excessive 
resistance,  the  expulsive  force  is  excited  to  undue  degree  by 
unusual  reflex  irritability,   or  by  injudicious  administration  of 
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oxytocics,  such  as  ergot.  There  may  he  excess  of  intensity  in  the 
action  of  the  uterus  itself,  or  of  the  auxiliary  muscles,  or  hoth 
together.  Or  again,  the  usual  intervals  of  rest  hetween  the  pains 
may  fa&,  and  the  pains  may  follow  each  other  in  stormy  succession, 
almost  Without  intermission,  especially  as  the  final  stage  of  labour 
approaches.  The  chief  danger  of  excessive  intensity  in  the  ex- 
pulsive force  is  that  of  laceration  either  of  the  cervix  or  perineum, 
the  soft  parts  having  no  time  to  dilate  under  the  influence  of 
repeated  and  moderate  pains.  Sometimes  even  rupture  of  the 
uterus  involving  the  peritoneum  may  occur,  even  though  no  bony 
obstruction  exists.  If  there  is  moderate  pelvic  obstruction  fracture 
of  the  cranial  bones  of  the  child  may  be  produced.  From  excessive 
straining  in  bearing  down,  emphysema  of  the  neck,  face,  and  chest 
is  sometimes  produced,  from  rupture  of  some  air  vesicles  in  the 
lung. 

When  pains  come  on  in  rapid  stormy  succession,  they  are  gene- 
rally also  intense  in  degree,  and  a  similar  clanger  of  laceration  exists. 
There  is  also  danger  of  the  child  becoming  asphyxiated  from  the 
pressure  upon  it  not  being  relieved  by  intermissions.  Intense 
mental  excitement  is  sometimes  produced  by  the  rapid  succession 
of  agonizing  pains,  and  this  may  even  amount  to  temporary  mama, 
so  that  a  patient  is  not  responsible  for  her  actions. 

Treatment. — If  precipitate  labour  from  deficient  resistance  is 
anticipated,  the  only  treatment  necessary  is  to  keep  the  patient  con- 
tinually recumbent  in  the  lateral  position  from  the  commencement 
of  pains,  and  to  be  careful  to  secure  adequate  uterine  contraction 
after  delivery.  If  the  expulsive  force  is  excessive  and  threatens 
laceration,  it  is  also  well  to  keep  the  patient  in  the  lateral  or,  still 
better,  the  semi-prone  position,  so  that  the  pressure  on  soft  parts  may 
not  be  assisted  by  gravity.  Over-action  of  the  auxiliary  muscles  may 
be  kept  in  check  to  a  considerable  extent  by  voluntary  control.  The 
patient  should  not  have  any  support  to  hold  to  by  the  hands  or 
press  against  with  the  feet,  and  should  be  exhorted  not  to  hold  her 
breath,  but  to  cry  out  during  the  height  of  a  pain.  The  most 
effective  remedy,  however,  for  excessive  action  both  of  the  uterus 
and  auxiliary  muscles  is  the  administration  of  cHpjpjorm.  By  this 
means  the  pains  may  be  moderated  to  any  desired  extent.  _  Tailing 
chloroform,  a  subcutaneous  injection  of  morphia  may  be  given,  but 
it  is  not  so  effective.  Chloroform  will  equally  moderate  an  unduly 
rapid  succession  of  pains,  and  abolish  the  nervous  excitement  there- 
from resulting.  When  the  obstacle  lies  at  the  vaginal  outlet  and 
perineum,  especially  in  primiparae,  and  excessive  or  rapidly  tal- 
lowing pains  threaten  laceration,  the  perineum  may  often  be  saved 
by  delaying  the  advance  of  the  head  in  the  manner  previously 
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described  (see  page  211).  This  is  greatly  facilitated  if  the  patient 
is  under  chloroform,  since  otherwise  she  is  likely  to  lose  self-control 
at  the  height  of  a  pain,  and  throw  herself  into  such  a  position  that 
the  physician  is  powerless. 

Prolonged  Labour. 

Labour  may  be  prolonged  by  an  absolute  inefficiency  in  the 
expulsive  force,  or  by  an  insuperable  resistance  in  the  pelvis  or  soft 
parts.  In  the  majority  of  cases  of  prolonged  labour,  however,  there 
is  only  a  relative  disproportion  between  the  force  and  the  resistance. 
The  resistance  is  greater  than  normal,  and  the  force,  either  from  the 
first,  or  when  the  patient  is  beginning  to  get  exhausted  from  her 
efforts,  is  insufficient  to  overcome  it  within  a  moderate  time.  In 
primiparse,  even  the  resistance  of  the  vaginal  outlet  and  perineum 
not  unfrequently  is  sufficient  to  produce  this  effect,  the  pains, 
which  at  first  may  have  been  satisfactoiy,  becoming  inefficient  after 
a  time. 

General  effects  of  protracted  labour. — Undue  prolonga- 
tion of  labour  always  increases  the  risk  to  the  mother,  even  when 
the  prolongation  is  only  in  the  first  stage,  at  which  it  is  of  compara- 
tively slight  consequence.  There  is  a  certain  similarity  in  the 
symptoms  which  arise  in  prolonged  labour,  whatever  the  cause  of 
prolongation.  They  depend  in  some  degree  upon  the  continuous 
pressure  exerted  by  the  fcetus,  but  to  a  much  greater  extent  upon 
the  effect  upon  the  nervous  system  of  the  fruitless  efforts  of  the 
uterus.  If  the  delay  depends  only  upon  feeble  pains,  and  especially 
when  this  is  the  case  in  the  first  stage  of  labour  before  rupture  of  the 
membranes,  a  very  long  time  may  elapse  before  serious  efforts  become 
manifest.  The  more  vigorous  are  the  fruitless  efforts  of  a  strongly- 
acting  uterus  to  overcome  an  obstacle,  the  more  quickly  do  the 
grave  constitutional  effects  of  exhaustion  appear.  The  first  marked 
effect  is  upon  the  pulse,  which,  instead  of  being  only  moderately 
accelerated  during  the  pains,  as  by  muscular  exertion  of  any  other 
kind,  gradually  rises  above  the  rate  of  100  per  minute,  and  eventually 
to  a  rate  of  120  or  more.  At  the  same  time  the  patient  becomes 
anxious,  distressed,  and  restless,  the  copious  lubricating  secretion  from 
the  cervix  and  vulva  faTIs7"and  the  parts  become  dry  and  hot,  often 
swollen.  Eventually  even  a  slough  may  form  at  the  part  most 
exposed  to  pressure;  The  tongue  becomes  coated,  and  finally  dry 
and  black.  The  temgerature  rises,  and  nausea  and  vomiting  are 
often  marked.  _  Eventually,  within  a  limited  number  of  hours,  the 
patient  would  sink  from  exhaustion,  the  pulse  becoming  progressively 
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feebler  and  more  rapid.  Of  these  symptoms  the  earlier,  and  espe- 
cially the  acceleration  of  the  pulse,  should  always  be  a  sufficient 
indication  for  interference,  and  the  more  formidable  ones  should 
never  be  allowed  to  arise. 

Continuous  action  of  the  uterus. — The  effect  upon  the  uterus  itself 
is  one  of  the  utmost  importance  to  recognize.  For  a  considerable 
time  a  strongly  acting  uterus  is  stimulated  by  resistance  to  more 
vigorous  pains.  Eventually,  however,  if  it  is  unable  to  overcome 
the  obstacle,  and  no  rupture  occurs,  the  pains  appear  to  become 
feebler  and  cease.  The  uterus  however  does  not  usually  become 
lax,  but  gets  into  a  state  of  continuous  or  tetanic  contraction,  un- 
broken by  any  rhythmical  pains,  so  that  it  feels  firm  and  hard  when 
the  hand  is  placed  upon  the  abdomen.  The  useless  energy  expended 
in  such  tetanic  contraction  still  further  exhausts  the  nervous  system. 
It  has  moreover  the  effect  that,  if  all  the  liquor  amnii  has  escaped, 
the  parts  of  the  uterine  wall  in  contact  with  projections  of  thefcetus 
are  subjected  to  prolonged  pressure,  while  those  parts  which  cor- 
respond to  depressions  and  are  so  relieved  from  pressure,  become 
intensely  congested. 

While  a  strongly  acting  uterus  will  fall  at  length  into  this  state 
of  tetanic  action,  if  the  obstacle  is  insuperable,  a  feebly  acting  uterus 
may  do  so  at  a  much  earlier  period.  Thus  in  many  cases  which 
were  formerly  regarded  as  simply  "powerless  labour,"  the  condition 
is  really  one  of  continuous  action  of  the  uterus.  Cases  of  true 
inertia  alone  are  distinguished  by  the  softness  and  laxity  of  the 
uterus,  and  by  the  fact  that  the  pulse  is  quiet,  whereas  in  continuous 
action  it  is  always  accelerated.  As  a  rule,  it  is  only  in  the  second 
stage  of  labour,  and  after  the  rapture  of  the  membranes,  that  con- 
tinuous action  of  the  uterus  is  apt  to  come  on.  In  very  excep- 
tional cases,  however,  it  may  do  so  even  in  the  first  stage,  when 
there  is  an  insuperable  obstacle  to  dilatation  of  the  os,  such  as 
cancer  or  cicatricial  closure.  In  some  such  cases,  continuous 
action  may  even  supervene  without  any  vigorous  rhythmical  pains 
ever  having  been  apparent.  Any  degree  of  this  continuous  action 
or  "tetany"  of  the  uterus,  associated  with  cessation  of  rhyth- 
mical pains,  should  always  be  an  indication  for  affording  assistance. 
It  is  an  absolute  contra-indication  to  the  administration  of  any 

oxytocic,  as  ergot. 

Retraction  of  the  uterus.— Besides  the  constitutional  symptoms, 
all  protracted  labour,  unless  due  to  pure  inertia  of  the  uterus,  tends  to 
produce  a  certain  local  effect.  The  effect  of  repeated  pains,  if  they 
are  unable  to  cause  advance  of  the  foetus,  is  to  stretch  gradually 
more  and  more  the  cervix  together  with  the  adjoining  extensible 
portion  of  the  body  of  the  uterus.    In  corresponding  degree  the 
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strong  muscular  portion  of  the  body  of  the  uterus  retracts,*  shrinks, 
and  becomes  thicker,  while,  by  gradual  escape  of  the  Liquor  amnii, 
it  more  closely  grasps  the  fcetus.  The  consequence  is  that  both  the 
internal  os  uteri,  and  the  retraction  ring  or  line  of  demarcation 
between  the  retractile  and  extensible  portions  of  the  body  of  the 
uterus  (the  so-called  ring  of  Bandl,  according  to  some  authorities) 
travel  gradually  upward.  One  of  these  lines,  probably  that  indicat- 
ing the  internal  os,f  may  sometimes,  after  protracted  labour,  be  felt 
on  external  examination  as  a  transverse  line  of  depression  across  the 
abdomen,  some  distance  above  the  pubes.  If  such  a  line  is  detected 
at  a  considerable  height  above  the  pubes,  it  is  an  indication  both 
that  interference  is  required,  and  that  the  case  has  advanced  too  far 
for  version.  When  retraction  has  proceeded  beyond  a  certain  point, 
the  power  of  the  uterus  is  diminished  thereby,  notwithstanding  the 
thickening  of  its  walls  produced,  as  the  muscular  fibres,  having 
already  shortened  themselves  to  a  considerable  extent,  no  longer 
exert  so  much  force. 

The  extensible  zone,  as  it  is  stretched,  eventually  undergoes 
dangerous  thinning.  This  may  lead  at  last  to  rupture,  commencing 
in  the  thinned  portion,  but  extending  perhaps  beyond  its  limits. 
The  internal  os  uteri  may  travel  so  far  upward  as  to  pass  above  the 
head  of  the  foetus,  even  when  this  is  prevented  from  descending  far 
into  the  brim.  It  may  then  contract  somewhat  around  the  neck, 
being  the  part  of  the  uterus  which  has  the  strongest  circular 
muscular  fibres.  If  version  is  attempted  in  this  state  of  affairs 
there  is  danger  of  laceration,  since,  to  elevate  the  head,  it  is 
necessary  to  push  it  past  a  constricting  ring.  In  the  frozen  section 
(Fig.  70,  p.  153)  the  position  of  the  internal  os  is  shown  elevated 
to  the  point  o  i,  probably  indicating  that,  in  this  case,  there  must 
have  been  considerable  protraction  of  labour.  J    As  a  rule  the 

*  "Retraction"  means  the  contraction  and  shortening  of  the  uterine  muscle,  not 
followed  by  relaxation. 

t  But  the  two  lines  may  possibly  sometimes  coincide  (see  note,  p.  105). 

t  Considerable  doubt  has  existed  as  to  the  significance  to  be  attached  to  Braune's 
important  frozen  section  (Fig.  70,  p.  153),  as  evidence  with  respect  to  the  position  of 
the  internal  os  uteri  in  labour.  Braune  considers  the  internal  os  to  be  at  the  position 
marked  o  i  in  the  figure,  close  to  which,  on  the  anterior  wall,  is  the  transverse  section  of 
a  large  venous  sinus.  Some  authorities,  however,  unwilling  to  admit  that  the  internal 
os  is  displaced  so  much  upwards  in  normal  labour,  interpret  this  line  as  being  the 
so-called  ring  of  Bandl,  which  they  regard  as  being  the  demarcation  between  the 
contracting  and  the  stretched  zone  in  the  body  of  the  uterus,  and  consider  that  the 
internal  os  really  lies  near  o  in  the  figure.  It  seems  improbable,  however,  that  such  a 
marked  projecting  ridge  as  that  shown  at  o  i  on  the  posterior  uterine  wall  would  be 
produced  at  any  point  except  one  like  the  internal  os,  which  is  provided  with  specially 
strong  sphincter-like  circular  muscular  fibres.  Nor  has  any  evidence  from  autopsies 
been  adduced  to  prove  that  there  is  anything  but  a  gradual  transition  between  the 
retracting  and  the  expanding  zone  in  the  body  of  the  uterus.  It  has  already  been 
remarked  (see  p.  156)  that,  although  there  is  no  evidence  of  contraction  in  the  pelvis 
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excessive  retraction  of  the  muscular  portion  of  the  uterus  occurs 
only  after  rupture  of  the  membranes,  when  the  advance  of  the  fetus 
is  obstructed.  In  rare  cases  it  may  happen  even  in  the  first  stage, 
when  pains  of  fair  strength  have  been  long  continued,  but  some 
powerful  resistance  to  dilatation  of  the  external  os  exists.  When 
this  is  so,  protraction  even  of  the  first  stage  becomes  serious. 

Effects  -produced  at  the  several  stages^  of  labour.- — The  first  stage  of 
labour,  More"  escape"" of  tlieliquor  amnii,  may  be  long  protracted, 
sometimes  even  for  several  days,  without  very  serious  effect  to  either 
mother  or  child,  both  being  protected  from  undue  pressure  by  the 
equable  support  of  the  liquor  amnii.    If  protraction  is  only  due  to 
uterine  inertia  at  this  stage,  the  patient  suffers  little  more  than  the 
effect  of  fatigue  and  loss  of  sleep.    If  it  is  due  to  rigidity  or  other 
morbid  condition  of  the  cervix,  the  constitutional  effects  of  pro- 
tracted labour  come  on  sooner  or  later.    Protracted  labour  in  the 
first  stage,  after  premature  rupture  of  the  membranes,  is  much  more 
serious.    The  life  of  the  child  is  endangered  by  prolonged  pressure, 
the  greater  part  of  the  liquor  amnii  gradually  draining  away.  The 
futile  efforts  of  the  uterus  also  at  length  bring  on  the  symptoms  of 
nervous  exhaustion  already  described.     Much  longer  delay  can 
however  be  tolerated  with  impunity  at  this  stage  than  later  on,  both 
by  mother  and  child.    The  child  suffers  less  because  there  is  less 
powerful  reflex  stimulus  to  uterine  action  than  when  the  head  is 
resting  upon  the  vagina  or  perineum,  the  mother  for  the  same 
reason,  and  also  because  the  vaginal  tissues  are  not  yet  endangered 
by  pressure  of  the  head,  lying  deeply  in  the  pelvis.    In  pelvic  and 
face  presentations,  labour,  especially  in  its  earlier  stage,  is  naturally 
more  protracted,  and  less  harm  than  usual  results,  particularly  in 
pelvic  presentations,  since  the  shape  of  the  presenting  part  causes 
less  pressure. 

Protraction  of  the  second  stage,  after  the  external  os  uteri  is  com- 
pletely retracted  over  the  head,  is  the  most  serious  of  all,  and  pro- 
duces grave  symptoms  within  a  very  few  hours.  Sloughing  is  espe- 
cially likely  to  occur  at  the  anterior  vaginal  wall,  if  delay  is  allowed 
to  continue  very  long,  and  to  be  followed  by  vesico-vaginal  fistula. 
Delay  at  this  stage  is  also  the  most  likely  to  prove  fatal  to  the  child 
through  asphyxia.    It  is  under  these  circumstances  that  the  modern 

shown  in  figure  70,  labour  may  nave  been  protracted  in  consequence  of  the  fact  that 
neTembr^es  are  still  unruptured  although  the  expulsive  stage  of  ^ 
advanced.  Further  evidence  is  therefore  required  to  determine  how  far  the  internal 
os  is  elevated  in  normal  labour.  Balfour's  frozen  section  from  the  second  s  age  of 
labou?  does  no?  settle  the  question  (Brit.  Med.  Journ.,  Nov.  8,  1890).  It  shows  a 
ridge  projecting  inwardly  at  about  the  same  level  as  o  i  in  figure  70.  This  ™arentiy 
not  the  internal  os,  and  is  regarded  by  Balfour  as  the  retraction  ring  But  t  ma> 
merely ^moulded  on  the  foetus,  and  correspond  to  the  groove  above  the  foetal  arm, 
not  indicating  anything  at  all  in  the  uterus. 
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practice  of  giving  much  more  frequent  assistance  by  forceps  than  was 
usual  in  former  clays  is  both  most  beneficial,  and,  at  the  same  time, 
free  from  any  difficulty  or  danger. 


Anomalies  of  the  Expulsive  Force. 

Inertia  of  the  uterus. — Feebleness  of  uterine  action  may  be 
either  due  to  deficient  nerve  force  dependent  upon  such  constitu- 
tional debility,  or  to  thinness,  weakness,  or  fatty  degeneration  of  the 
uterine  muscle.  The  latter  condition  is  itself  generally  dependent 
upon  the  constitutional  state.  Inertia  may  therefore  result  from 
any  exhausting  disease,  from  constitutional  debility,  from  any  cause 
of  malnutrition,  such  as  vomiting,  or  from  residence  in  a  hot 
climate.  As  might  be  expected,  it  is  more  common  among  women 
of  the  upper  classes,  not  accustomed  to  much  muscular  exertion, 
than  among  women  used  to  hard  work.  On  the  other  hand  it  is 
common  among  the  poor  who  are  unable  to  get  sufficient  nourish- 
ment, especially  if  resident  in  towns,  and  leading  sedentary  lives. 
If  pregnancy  occurs  in  very  young  girls,  the  uterus  is  apt  to  be  in- 
sufficiently developed.  This  may  also  occur  if  women  much  beyond 
the  usual  age  become  pregnant  for  the  first  time,  but  is  not  then  so 
usual.  A  distended  bladder  or  loaded  rectum  often  interferes  with 
the  development  or  continuance  of  effective  rhythmical  pains.  The 
influence  appears  to  act  to  a  great  extent  through  the  nervous  system, 
though  it  is  also  partly  mechanical,  especially  in  the  case  of  a  dis- 
tended bladder,  which  is  a  direct  impediment  to  the  action  of  the 
auxiliary  forces.  Excess  of  liquor  amnii  or  twin  pregnancy  also 
tends  to  produce  inertia,  the  over-distended  and  therefore  thinned 
uterine  wall  being  naturally  more  feeble  in  its  contraction. 

The  so-called  "  polarity  of  the  uterus,"  or  correlation  between  the 
condition  of  the  body  of  the  uterus  and  that  of  the  cervix,  according 
to  which  a  quiescent  state  of  the  body  of  the  uterus  is  associated 
with  muscular  tonicity  of  the  cervix,  and  active  expulsive  pains 
with  physiological  relaxation  of  the  circular  muscular  fibres  of  the 
cervix,  has  already  been  explained  (see  pp.  145,  146). 

In  consequence  of  this  correlation  it  happens  that,  in  the  first 
stage  of  labour,  inertia  of  the  uterus,  or  a  tendency  to  tonic  con- 
traction instead  of  active  rhythmical  pains,  is  apt  to  be  brought 
about  if  the  natural  mechanism  of  dilatation  of  the  cervix  does  not 
act  satisfactorily.  The  cause  may  be  a  want  of  the  natural  pro- 
jection of  the  bag  of  membranes,  either  from  deficiency  of  liquor 
amnii,  inelasticity  of  membranes,  or  their  adhesion  around  the  os, 
or  again  it  may  be  premature  rupture  of  the  membranes,  rigidity  of 
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the  cervix  from  some  previous  morbid  state,  or  spasm  of  it  set  up 
by  over-frequent  examinations  or  any  other  cause. 

There  may  also  be  a  secondary  inertia  in  the  second  stage  of 
labour,  when  some  obstruction  exists,  such  as  the  rigidity  of  soft 
parts  in  a  primipara,  and  a  weak  uterus,  easily  wearied  by  its  efforts, 
falls  into  a  state  of  laxity  when  it  fails  to  overcome  the  obstruction. 
The  term  inertia  shoiild  not  however  be  applied  to  the  more 
dangerous  condition  of  continuous  action  (see  p.  428)  supervening 
upon  obstructed  labour. 

Irregular  and  painful  uterine  contractions. — The 
amount  of  pain  produced  by  uterine  contraction  is  by  no  means 
proportional  to  its  mechanical  power,  which  must  be  estimated  by 
its  effect  upon  the  bag  of  membranes,  or  presenting  part.  Not  un- 
frequently  contractions  are  excessively  painful  at  the  same  time  that 
they  are  inefficient.  This  character  in  the  pains  may  last  through- 
out the  whole  labour,  and  in  such  case  it  may  depend  either  upon 
the  neurotic  over-sensitive  character  of  the  nervous  system,  or  upon 
some  inflammatory  or  other  morbid  condition  of  the  walls  of  the 
uterus.  Women  who  have  previously  suffered  from  a  dysmenorrhea 
mainly  of  the  neuralgic  or  neurotic  type  are  liable  to  be  affected  in 
this  way.  The  excessively  painful  character  of  the  contractions 
seems  itself  directly  to  impair  their  efficiency,  especially  by  its  inter- 
ference with  bearing-down  efforts. 

There  is  another  kind  of  excessive  painfulness  in  the  uterine 
action,  depending  upon  the  nature  of  the  contraction  itself,  which  is 
irregular  and  cramp-like,  affecting  the  uterus  unequally,  and  so 
producing  little  or  no  effect  upon  the  os  uteri  or  presenting  part. 
A  part  of  the  distress  occasioned  by  such  pains  is  the  consciousness 
of  the  patient  herself  that  they  are  useless.  Irregular  contractions 
occur  especially  in  the  first  stage  of  labour.  Women  of  over-sensitive 
nervous  system  are  more  prone  to  them,  as  they  are  to  the  merely 
over-painful  contractions.  They  are  liable  to  be  set  up  by  any 
source  of  reflex  irritation  acting  upon  the  nervous  system,  such  as 
indigestion,  or  a  loaded  rectum.  One  variety  constitutes  the  well- 
known  "spurious  pains"  coming  on  before  the  real  onset  of  labour, 
and  producing  no  effect  upon  the  cervix.  These  are  generally  dis- 
pelled by  an  aperient.  Irregular  contraction  may  also  be  set  up  m 
the  first  stage,  when  there  is  something  to  interfere  with  dilatation 
of  the  cervix,  such  as  morbid  adhesion  of  the  membranes  around  the 
os  or  rigidity  of  the  cervix ;  sometimes  also  even  in  the  second 
stage,  when  the  uterus  finds  itself  unequal  to  resistance  with  which 

Xt  Inefficiency  in  the  auxiliary  forces.— Although  the  action 
of  the  uterus  is  the  most  important  part  in  labour,  yet,  when  the 
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resistance  is  somewhat  greater  than  usual,  a  deficient  action  of  the 
auxiliary  muscles  may  be  of  considerable  consequence,  partly  from 
the  fact  that  the  bearing-down  efforts  act  as  a  stimulus  also  to  the 
uterus  itself.  This  deficiency  occurs  when  there  is  any  affection  of 
heart  or  lungs,  which  prevents  the  patient  holding  her  breath  in 
order  to  fix  the  diaphragm  and  bear  down ;  when  the  abdominal 
walls  have  been  overstretched  by  previous  pregnancies,  or  by  any 
other  cause ;  and  when  ascitic  fluid,  or  tumours  of  any  kind,  are 
present  in  the  abdomen.  The  auxiliary  forces  may  also  be  feeble 
from  muscular  weakness,  or  when  the  patient  is  so  deficient  in  self- 
control  and  unable  to  bear  pain  that  she  persists  in  crying  out  even 
in  the  pains  of  the  expulsive  stage,  and  will  not  hold  her  breath  to 
bear  down. 

Deviation  of  the  uterine  axis. — There  is  generally  some 
obliquity  of  the  uterus  toward  the  right  side,  but  in  some  cases 
lateral  obliquity  is  excessive.  A  more  important  and  common 
deviation  is  anteversion  of  the  uterus,  depending  upon  undue  laxity 
in  the  abdonrinal  walls,  found  chiefly  in  women  who  have  had  many 
previous  pregnancies.  The  fundus  may  then  hang  forward  and 
even  downward  over  the  pubes,  so  that  the  presenting  part  is 
directed  backwards  against  the  sacrum  or  lumbar  vertebras  instead 
of  toward  the  pelvis.  Deviation  of  the  uterine  axis  is  of  com- 
paratively little  consequence  until  the  membranes  are  ruptured. 
After  this,  the  efficacy  of  the  force  in  causing  advance  of  the  fetus 
is  reduced  in  proportion  to  the  cosine  of  the  angle  of  deviation. 
Useless  and  additional  injurious  pressure  is  called  out,  equal  to  the 
product  of  the  force  and  the  sine  of  the  same  angle.  In  this  way, 
in  anteversion  of  the  uterus,  if  a  sudden  pain  occurs  when  the 
patient  is  upright,  it  may  even  cause  rupture  of  the  vagina  or 
cervix  at  its  posterior  part,  without  the  existence  of  any  unusual 
obstruction. 

Treatment  in  the  first  stage  of  labour.— The  main 
remedies  for  uterine  inertia  in  the  first  stage,  while  the  membranes 
are  intact,  are  time  and  patience.  Investigation  should  first  be 
made  as  to  tint  presence  of  any  source  of  reflex  disturbance  capable 
of  removal.  Thus  the  effect  of  a  copious  enema  is  often  very  satis- 
factory! ^Beyond  this,  the  chief  points  to  be  attended  to'  are  to 
Kee^juDjh^rength  of  the  patient  by  a  sufficient  amount  of  food, 
and  to  secure  her  a  reasonable  amount  of_sleep.  For  this  purpose 
a  dose  of  opium  _or  jflfloral  may  be  administered.  Pains  often 
dimmish  from  the  effect  of  fatigue,  and,  after  a  sleep,  return  with 
renewed  vigour.  In  the  intervals  the  patient  should  be  up  and 
moving  about  as  much  as  possible,  not  continually  reclining.  When 
she  lies,  the  dorsal  position  should  be  preferred,  so  as  to  secure  the 
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greatest  pressure  upon  the  cervix.  If  the  contractions  are  irregular 
and  unusually  painful  as  well  as  inefficient,  chloral  should  be 
administered  in  the  mode  already  described  (see  p.  z'22).  In  the 
case  either  of  spasmodic  irregular  pains,  or  of  great  protraction  of 
the  first  stage,  especially  if  the  bulging  of  the  bag  of  membranes  is 
not  satisfactory,  it  is  well  to  make  sure  that  the  membranes  are 
separated  from  the  uterine  wall  for  some  distance  within  the  os.  If 
any  adhesion  exists,  artificial  separation  will  often  considerably 
accelerate  labour.  To  do  this,  two  joints  or  the  whole  length  of  the 
index  finger  should  be  passed  within  the  os  and  swept  round  in  a 
circle.  In  multipara,  when  the  vagina  is  capacious,  the  half  or 
whole  hand  may  be  passed  into  the  vagina  to  carry  this  out.  Other- 
wise the  patient  should  be  placed  on  her  back,  the  fundus  pushed 
somewhat  backward,  and  the  cervix  drawn  forward  by  the  index 
finger  hooked  into  it,  until  it  is  near  enough  for  the  finger  to  sweep 
round  the  anterior  segment.  If  the  posterior  segment  cannot  be 
reached  by  the  finger,  a  large  gum-elastic  catheter  guided  by  a 
strong  stylet  having  only  a  slight  curve  may  be  used  for  this  part, 
care  being  taken  not  to  rupture  the  membranes. 

If  the  os  is  soft  and  dilatable  in  a  case  of  inertia,  and  especially 
if  it  is  suspected  that  the  liquor  amnii  is  excessive,  it  often  accelerates 
matters  to  puncture  the  membranes  rather  before  full  dilatation  of 
the  os  has  been  reached.  Nothing,  however,  calls  for  more  judg- 
ment and  experience  than  the  decision  when  this  can  be  done  -with 
advantage.  If  the  membranes  are  ruptured  prematurely  in  an 
unsuitable  case,  the  os  may  become  rigid  from  spasm,  lubricating 
secretion  may  fail,  and  the  case  be  much  more  protracted,  and  the 
patient  suffer  much  more,  than  she  would  otherwise  have  done. 

If  there  is  rigidity  of  the  os  as  well  as  inertia,  so  long  protraction 
must  not  be  allowed.  Artificial  dilatation  must  be  undertaken  if 
the  pulse  becomes  much  accelerated,  or  if  retraction  of  the  uterus 
becomes  manifested  by  a  transverse  line  of  depression  being  felt  on 
external  palpation.  If  the  liquor  amnii  has  escaped,  it  is  still  more 
necessary  not  to  allow  too  long  delay  ;  but  here  also  acceleration 
of  the  pulse  will  be  the  most  valuable  guide.  The  mode  of  inter- 
ference will  be  described  in  the  section  on  morbid  conditions  of  the 
cervix. 

Treatment  in  the  second  stage  of  labour. — If  pains  are 
inefficient  in  the  second  stage,  care  should  be  taken  to  correct  any 
deviation  of  the  uterine  axis,  especially  anteversion.  If  anteversiou 
exists,  the  fundus  should  be  supported  by  a  firm  binder,  and  the 
patient  should  lie  on  her  back.  The  dorsal  position  has  the  advan- 
tage in  all  cases  of  inertia,  at  any  rate  until  the  head  is  passing  the 
Tvulva  ;  for  gravity  then  aids  the  advance  of  the  child,  and  increases 
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the  pressure  on  soft  parts  and  thereby  reflex  stimulus.  Examina- 
tions may  also  be  made  with  advantage  more  frequently  than  under 
ordinary  circumstances,  provided  that  there  is  no  dryness  or  swelling 
of  the  soft  parts  ;  for  the  pressure  of  one  or  two  fingers  in  the  vagina, 
and,  still  more,  the  pressure  on  the  perineum  of  the  remaining 
fingers  folded  back,  tend  to  increase  the  reflex  stimulus  to  the 
uterus. 

In  all  cases  of  marked  inertia  the  use  of  chloroform  should  be  < 
avoided  if  possible,  or  it  should  be  administered  very  sparingly,  not ( 
only  because  it  tends  to  prolong  labour  in  such  cases,  but  because 
there  is  then  increased  risk  of  post-partum  haBmorrhage. 

External  pressure. — Another  valuable  mode  of  stimulation  is  the 
use  of  external  'pressure.  This  has  been  employed  from  time 
immemorial  by  various  savage  races,  often  by  very  rough  and  rude 
methods.  When  resistance  is  slight,  the  direct  effect  of  pressure 
may  cause  advance  of  the  foetus,  even  in  the  absence  of  a  pain,  but 
the  chief  value  of  the  method  is  its  stimulating  effect  upon  the 
litems.  It  may  be  carried  out  when  the  patient  is  in  the  lateral 
position,  but  more  conveniently  when  she  lies  on  her  back.  Two 
hands  are  laid  upon  the  fundus  uteri,  and,  as  soon  as  the  first 
hardening  of  the  uterus  at  the  beginning  of  a  pain  is  felt,  it  is 
stimulated  by  friction.  At  the  height  of  the  pain  steady  pressure 
is  made  downward  and  backward  in  the  uterine  axis.  Some 
patients  are  more  tolerant  than  others  of  this  pressure,  and  it  must 
not  be  carried  so  far  as  to  give  great  pain.  The  same  process  is 
repeated  with  each  succeeding  pain.  Even  in  the  absence  of  pain, 
friction  and  kneading  with  moderate  pressure  may  be  used  at 
intervals  of  a  few  minutes,  in  the  hope  of  exciting  pains.  The  plan 
is  Milv_to_be  adopted  when  inertia  is  the  sole  cause  of  delay,  not 
when  there  is  exhaustion,  continuous  action  of  the  uterus,  or  any 
serious  obstruction  to  delivery. 

O.crjtocic  drugs. — Of  the  various  drugs  reputed  to  cause  uterine 
contraction,  only  two  are  deserving  of  consideration  here,  namely, 
ergot  and  quinine.  In  former  days,  when  the  application  of  forceps 
was  regarded  as  an  operation  very  rarely  to  be  undertaken,  ergot 
was  used  much  more  frequently  than  now.  There  are  several  dis- 
advantages in  its  use.  It  frequently  not  only  intensifies  the  pains, 
but  brings  on  a  tonic  contraction  of  the  uterus  in  the  intervals, 
which  greatly  increases  the  risk  of  the  child  dying  from  asphyxia. 
VVhen  exhaustion  is  approaching,  it  may  simply  bring  on  the  state 
oi  continuous  action,  without  increasing  the  rhythmical  pains  at  all. 
Cni  dren  stillborn  from  prolonged  labour  are  therefore  more  frequent 
ni  the  practice  of  those  who  use  ergot  frequently,  and,  moreover,  the 
ose  of  the  drug  involves  the  risk  of  inducing  that  condition  of  con- 

F   V  2 


436  PRECIPITATE  AND  PROLONGED  LABOUR. 


timicms  uterine  action  which,  is  now  well  recognised  as  highly 
dangerous  to  the  mother.  If  used  before  full  dilatation  of  the  os 
and  its  retraction  over  the  head,  ergot  may  cause  spasmodic  rigidity  ; 
if  used  injudiciously,  when  any  obstruction  exists,  it  may  cause 
rupture  of  the  uterus.  The  only  case  in  which  ergot  may  be  used 
with  safety  is  when  it  is  quite  certain  that  inertia  is  the  only  faidt, 
and  that  no  obstruction  exists.  To  secure  this  condition,  the 
patient  must  be  a  parous  woman,  who  has  had  no  difficulty  in 
previous  confinements,  the  uterus  must  be  quite  lax  in  the  intervals 
of  pains,  the  pelvis  of  good  size,  the  os  fully  retracted  over  the  head, 
the  head  easily  moveable,  and  with  no  considerable  caput  succeda- 
neum,  the  foetal  heart  unimpaired  in  force  and  frequency,  and  the 
mother's  pulse  quiet. 

Quinine,  given  in  a  full  dose  of  6  to  10  grains,  also  has  a 
stimulating  effect  upon  the  uterus,  and  is  less  likely  to  induce  con- 
tinuous action  instead  of  expulsive  pains.  In  general,  therefore, 
it  may  be  used  in  preference  to  ergot,  when  uterine  inertia  is  the 
cause  of  delay.  If  ergot  is  used,  it  may  be  given  in  doses  of  30  to 
60  grains  of  the  powder,  made  into  fresh  infusion  with  boiling 
water,  or  30  to  60  minims  of  the  liquid  extract.  The  effect  qfjmy 
oxytocic  drug  generally  becomes  manifested  within  twenty  minutes 
or  half  an  hour.  If  any  has  been  administered,  the  condition  of  the 
patient  should  be  carefully  watched,  as  well  as  the  foetal  heart,  and 
the  physician  should  be  prepared  to  aid  delivery  with  forceps, 
within  a  moderate  time,  if  the  effect  of  the  drug  is  not  satisfactory 
or  sufficient. 

In  general,  ergot  should  be  reserved  for  the  purpose  of  acting 
upon  the  uterus  after  delivery,  at  which  time  its  property  of  inducing 
tonic  contraction  is  of  special  value  to  avert  the  risk  of  haemorrhage. 
When,  however,  uterine  inertia  throughout  the  course  of  labour  has 
been  so  marked  as  to  indicate  a  risk  of  post-partum  haemorrhage, 
or  when  a  patient  has  had  serious  flooding  in  former  deliveries,  a 
dose  of  ergot  may  with  advantage  be  given  before  delivery,  in  two 
conditions— first,  just  as  the  head  reaches  the  perineum,  when  there 
is  no  prospect  of  obstruction  at  that  stage  ;  secondly,  just  before  the 
application  of  forceps,  when  it  has  been  decided  to  terminate  labour 
by  their  means. 

Faradisation.— Uterine  contraction  may  be  stimulated  by  a 
Faradic  current.  The  objections  to  this  treatment  have  been — first, 
that  the  instrument  is  often  not  at  hand  when  wanted ;  and, 
secondly,  that  the  current  is  rather  painful  to  the  patient. 
Dr.  Kilner,  electrician  to  St.  Thomas's  Hospital,  has  published  his 
experience,*  that  a  Faradic  current  not  only  intensifies  the  pams, 
•  Obstet.  Trans.,  Vol.  XXVI. 
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makes  them  more  frequent,  and  terminates  labour  quickly,  but  at 
the  same  time  acts  as  an  anodyne,  and  renders  chloroform  unneces- 
sary. The  current  used  by  Dr.  Kilner  is  a  very  weak  one — not 
sufficient  to  produce  contraction  of  a  normal  adductor  pollicis  The 
electrodes  are  broad  pieces  of  spongio-piline  placed  at  each  side  of 
the  uterus  below  the  level  of  the  umbilicus,  and  secured  by  a 
bandage.  The  battery  is  an  extremely  compact  and  portable  one, 
made  by  Trouvo',  6,  Rue  Terese,  Paris.  "With  such  a  weak  Faradic 
current,  I  have  not  been  able  to  convince  myself  that  any  real 
effect  is  produced,  either  as  a  stimulant  or  an  anodyne. 

Application  of  forceps. — In  the  great  majority  of  cases  of  pro- 
longed labour,  the  cause  lies  not  merely  in  uterine  inertia,  but  in 
some  degree  of  extra  resistance,  due  either  to  slight  disproportion 
between  the  foetal  head  and  the  pelvis,  or  rigidity  of  the  soft  parts, 
such  as  is  especially  frequent  in  primiparse.  Under  these  circum- 
stances, the  administration  of  ergot  is  analogous  to  applying  a  spur 
to  the  already  overtaxed  uterus,  and  is  liable  to  end  in  a  still  more 
complete  exhaustion.  It  is  now  generally  agreed  that  it  is  a  more 
scientific  plan  to  supplement  the  insufficient  expulsive  force  by  the 
vis  dfronte  exerted  by  means  of  forceps.  Even  if  the  only  fault  is 
inertia,  there  is  no  harm  in  extraction  by  forceps,  provided  care  is 
taken  to  secure  due  contraction  of  the  uterus  after  delivery,  and  so 
avoid  post-partum  haemorrhage.  It  is  not  now  a  question  of  the 
high  forceps  operation,  in  cases  in  which  there  is  an  obstruction 
preventing  the  head  descending  into  the  pelvis,  or  of  the  application 
of  forceps  when  delay  is  due  to  the  failure  of  the  cervix  to  dilate. 
In  both  these  conditions  application  of  the  forceps  is  a  much  more 
serious  matter,  only  to  be  undertaken  for  grave  reason.  But  when 
the  head  has  so  far  entered  the  pelvis  as  to  be  easily  grasped  by  the 
forceps,  and  the  cervix  is  either  completely  retracted  over  the  head, 
or  so  far  dilated  that  it  no  longer  offers  an  obstacle  to  delivery, 
extraction  by  forceps  is  both  easy  and  practically  almost  free 
from  risk. 

Indications  for  use  of  forceps. — Recourse  should  be  had  to  forceps 
long  before  any  of  the  graver  symptoms  of  protracted  labour,  Avhich 
were  before  enumerated  (see  p.  427),  have  appeared.  Acceleration 
of  the  pulse  is  the  most  valuable  practical  indication  of  the  necessity 
for  interference,  The  minimum  pulse-rate,  taken  in  the  intervals 
of  pains,  is  the  rate  which  must  be  taken  as  a  guide.  It  is  to  be 
remembered  that  some  persons  have  habitually  a  rapid  pulse, 
especially  those  suffering  from  any  heart  affection,  or  from 
alcoholism.  These  cases  will  generally  be  distinguished  by  the 
pulse  having  been  rapid  from  the  very  outset  of  labour.  It  must 
also  be  remembered  that  a  rising  pulse  may  be  the  effect  of  alcohol 
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given  during  labour  by  injudicious  friends.  Setting  apart  these 
cases,  it  may  be  said,  as  a  general  rule,  that  when  the  pulse  has 
risen  from  a  moderate  rate  to  exceed  100  per  minute  in  the  second 
stage  of  labour,  the  os  being  dilated,  artificial  assistance  is  desirable. 
One  case  must  be  excepted,  namely,  that  in  which,  toward  the  end 
of  labour,  vigorous  pains  come  on  in  rapid  succession.  These  are 
often  accompanied  by  a  pulse  rising  to  a  high  rate,  simply  from  the 
absence  of  intermissions.  In  this  case  instrumental  interference  is 
superfluous,  if  any  progress  is  being  made,  for  the  labour  is  likely 
soon  to  be  completed  by  nature. 

Even  before  the  pulse  rises  sufficiently  to  indicate  a  necessity  for 
interference,  forceps  may  be  applied  with  advantage,  if,  after 
complete  retraction  of  the  cervix,  the  head  is  detained  for  any  long 
time,  more  than  two  hours  or  so,  in  the  vagina,  or  resting  on  the 
perineum,  and  little  or  no  progress  is  being  made.  Longer  time 
should  of  course  be  allowed  for  this  stage  in  prirniparae  than  in 
parous  women,  since  in  the  former  longer  time  is  naturally  required 
for  the  dilatation  by  successive  pains  of  the  vaginal  outlet  and 
perineum,  and  laceration  is  more  likely  to  occur  if  this  time  is 
shortened.  If  the  head  fits  so  tightly  in  the  pelvis  that  it  does  not 
recede,  and  cannot  easily  be  pushed  back,  in  the  interval  of  pains, 
and  if  moreover  the  caput  succedaneum  is  large  and  increasing, 
these  conditions  form  additional  indications  in  favour  of  interfering 
without  waiting  long  for  constitutional  symptoms,  since  they  denote 
that  both  the  foetal  head  and  maternal  soft  parts  are  subjected  to 
serious  pressure. 

It  cannot  be  doubted  that,  by  the  modern  practice  of  having 
recourse  to  forceps  without  great  reluctance,  both  maternal  lives  are 
saved,  and  the  lives  of  children  which  would  have  been  stillborn 
from  prolonged  pressure.  In  the  present  day,  however,  there  is 
probably  little  need  to  urge  the  expediency  of  a  frequent  use  of 
forceps,  but  rather  to  caution  against  the  risk  of  carrying  the 
frequency  of  their  use  too  far  ;  for  practitioners  are  naturally  often 
exposed  to  the  temptation  to  apply  forceps  early,  in  order  to  save 
their  own  time.  In  this  view  it  must  be  remembered  that  the  cases 
which  try  the  patience  most  are  often  those  in  which  the  delay  is 
due  to  difficulty  in  the  complete  dilatation  and  retraction  of  the 
cervix.  Although,  when  the  head  is  in  the  vagina,  forceps  may  as 
a  rule  be  applied,  even  unnecessarily,  with  impunity,  this  is  not 
the  case  when  the  cervix  is  not  fully  dilated.  There  is  then  a  risk 
of  cervical  laceration,  which  not  only  involves  an  increased  chance 
of  septic  absorption,  but  the  prospect  that  the  patient  may  suffer  for 
years  afterwards  from  the  cervical  inflammation  consequent  upon 
laceration  with  ectropion. 
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Some  authorities,  in  urging  a  frequent  use  of  forceps,  have  based 
their  recommendation  upon  the  very  large  saving  of  foetal  life  said 
to  be  attained  thereby.  It  does  not  appear,  however,  that  there  are 
any  trustworthy  statistics  proving  that  any  such  large  saving  can  be 
obtained.  Of  the  total  number  of  still-births,  a  large  proportion  are 
in  cases  of  premature,  macerated,  or  syphilitic  children,  or  the  result 
of  malpresentatiou.  The  number  of  these  may  vary  so  much  in  dif- 
ferent localities,  or  in  different  classes  of  society,  that  any  inference 
from  the  statistics  of  individual  practitioners  as  to  the  still-births  due 
to  protracted  labour,  or  saved  hy  the  early  use  of  forceps,  becomes 
difficult. 

Under  these  circumstances  it  is  of  interest  to  compare  the  results 
obtained  in  two  adjoining  districts,  among  populations  of  a  similar 
character,  namely,  the  Lying-in  Charities  of  Guy's  and  St.  Thomas's 
Hospitals.    Some  years  ago  forceps  were  used  more  than  ten  times 
as  often  in  the  St.  Thomas's  Charity  as  they  were  in  the  Guy's 
Charity.    Thus,  for  12  years  (1863-1875),  in  the  Guy's  Charity, 
the  forceps-rate  was  5-1  per  1000  (about  1  in  200  deliveries)  ; 
the  corresponding  rate  of  still-births  in  vertex  presentations,  2*7 
per  cent.    In  the  St.  Thomas's  Charity,  in  1874,  the  forceps-rate 
was  54-2  per  1000  (about  1  in  18  deliveries)  ;  the  corresponding 
rate  of  still-births  in  vertex  presentations,  2 -8  per  cent.    In  1875, 
the  forceps-rate  was  61-8  per  1000  (about  1  in  16  deliveries) ;  the 
corresponding  rate  of  still-births  in  vertex  presentations,  2-8  per 
cent.    In  the  above  ratios  of  still-births,  premature  and  macerated 
children  are  included.    It  therefore  appears,  that,  though  no  one 
would  probably  now  recommend  for  private  practice  so  sparing  a 
use  of  forceps  as  only  one  forceps-case  in  200  deliveries,  yet  with  this 
a  slightly  better  ratio  of  still-births  was  attained  than  that  in  the  St. 
Thomas's  Charity  with  a  use  of  forceps  ten  or  twelve  times  as  fre- 
quent.   No  patient  died  in  the  St.  Thomas's  Charity  in  these  years 
after  the  use  of  forceps,  so  the  practice  there  was  at  any  rate 
apparently  innocuous  to  the  mothers,  if  it  did  not  diminish  the 
ratio  of  still-births. 

A  similar  inference  may  be  drawn  from  the  statistics  of  the 
Rotunda  Hospital,  Dublin.  The  patients  may  be  presumed  to  have 
been  of  a  similar  class  at  different  times,  but  the  forceps-rate  varied 
very  widely  under  different  masters.  Under  Dr.  Shekleton  (1847- 
1854),  the  forceps-rate  was  16-5  per  1000;  the  total  ratio  of 
still-births,  6'9  per  cent.  Under  Dr.  G.  Johnston  (1871-1875), 
the  forceps-rate  was  116-4  per  1000;  the  total  ratio  of  still- 
births, 6']  per  cent.  Excluding  premature  and  putrid  children, 
Dr.  Shekleton'a  ratio  of  still-births  was  2'7  per  cent.  ;  Dr.  Johnston's 
(1868-1875),  2-2  percent,  with  an  average  forceps-rate  of  96'4 
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per  1000.    This  gives  an  apparent  gain  by  frequent  use  of  forceps 

*  +T  I  ?61*  Cent  But  the  §reater  Part  of  this  is  Probably  due 
to  the  substitution  of  forceps  delivery  for  craniotomy,  Dr.  Johnston 
having  introduced  the  long  curved  forceps  in  place  of  the  straight 
torceps  previously  used  at  the  Rotunda  Hospital.  Thus  Dr.  Shekleton 
had  -79  per  cent,  craniotomy  cases,  Dr.  Johnston  only -35  percent. 
It  the  difference  between  these  be  subtracted,  only  a  difference  of 
•06  per  cent,  in  the  ratio  of  still-births  remains  in  favour  of  the 
frequent  use  of  forceps. 

Neither  do  statistics  show  positively  any  saving  of  maternal 
mortality  by  a  forceps-rate  much  greater  than  about  1  in  200.  At 
the  Rotunda  Hospital,  under  Dr.  Shekleton,  with  forceps-rate  of 
16-5  per  1000,  maternal  mortality  was  13'0  per  1000;  under 
Dr.  Johnston,  with  forceps-rate  of  96-4  per  1000,  mortality  was 
22-0  per  1000.  The  latter  high  mortality  was  mainly  due  to 
puerperal  septicfemia,  and  cannot  fairly  be  taken  as  telling  con- 
clusively against  a  frequent  use  of  forceps.  In  the  Guy's  Charity, 
with  forceps-rate  of  5-1  per  1000,  mortality  was  4-4  per  1000.  lA 
the  St.  Thomas's  Charity,  in  1874,  with  forceps-rate  of  54-2  per 
1000,  mortality  was  7'4  per  1000  ;  in  1875,  with  forceps-rate 
of  61-8  per  1000,  mortality  was  3-4  per  1000  ;  giving  a  mean 
mortality  for  the  two  years  of  5-4  per  1000. 

A  moderately  frequent  use  of  forceps,  in  cases  where  interference 
is  not  absolutely  required,  can  therefore  only  justly  be  recommended 
on  the  ground  that  it  shortens  the  patient's  suffering,  does  not 
increase  her  danger,  saves  the  practitioner's  time,  and  effects  a  slight 
saving  in  the  rate  of  still-births.  This  saving  is  so  slight  as  to 
suggest  that  delivery  by  forceps  must  in  itself  involve  some  increased 
risk  to  the  child,  counterbalancing  in  some  measure  the  advantages 
gained  by  shortening  the  labour. 

No  positive  general  rules  can  be  laid  down  as  to  the  frequency  with 
which  it  is  desirable  to  use  forceps,  since  much  depends  upon  the 
race  of  the  patients,  their  position  in  life,  and  other  circumstances. 
The  results  of  the  St.  Thomas's  Charity  above  quoted  appear  to 
show  that  a  forceps-rate  as  high  as  1  in  16  or  1  in  18  deliveries 
does  not  endanger  the  mothers,  but  wider  statistics  on  this  point  are 
to  be  desired.* 


*  See  papers  by  the  author :  "  Effects  of  a  frequent  Use  of  Forceps  upon  the  Foetal 
and  Maternal  Mortality.",  Obstet.  Joum.,  Vol.  V.,  1877.  "  Fcctol  Mortality  in  Obstetric 
Practice."    Obstet.  Joum.,  Vol.  VT.,  1878. 


UkcJ^V*".  .      CHAPTER  XXVII. 

LABOUR   OBSTRUCTED  BY  ANOMALIES   OP  THE 
SOFT  PARTS. 

Spasmodic  Contraction  op  the  Cervix  Uteri— Trismus 
Uteri. — The  strongest  circular  muscular  fibres  of  the  uterus  are 
those  of  the  cervix.  The  action  of  these  is  especially  marked  at  two 
points,  the  internal  and  the  external  os,  especially  the  former,  which 
forms  the  main  sphincter  of  the  uterine  cavity,  both  in  the  unim- 
pregnated  and  pregnant  condition.  In  normal  labour  at  full  term, 
the^internal  os  becomes  dilated,  either  before  manifest  pains  set  in, 
or  with  the  earlier  pains.  It  is  therefore  chiefly  spasmodic  rigidity 
of  the  external  os  which  is  observed  as  a  cause  of  delay  in  the  first 
stage  of  labour.  In  premature  labour,  however,  and  more  especially 
when  labour  is  induced  prematurely,  as  in  the  case  of  placenta 
previa,  eclampsia,  or  pelvic  contraction,  spasm  of  the  internal  os 
is  not  unfrequently  manifested.  This  is  not  so  likely  to  happen 
when,  as  in  cases  of  pelvic  contraction,  there  is  time  to  induce 
labour  by  a  gradual  method,  imitating  as  closely  as  possible  the 
natural  process.  It  is  much  more  frequent  when,  as  in  the  case  of 
eclampsia,  the  process  has  to  be  made  a  rapid  one  on  account  of  the 
mother's  condition.  When  spasm  of  the  internal  os  does  occur,  it 
is  apt  to  cause  more  resistance  than  that  of  the  external  os,  since 
the  muscular  fibres  are  more  powerful,  and  extend  over  a  wider 
space. 

Causation. — It  has  been  already  described  how  physiological 
relaxation  of  the  cervix  is  normally  associated  with  active  expulsive 
pains  (see  p.  145).  Minor  degrees  of  spasmodic  contraction  are 
therefore  very  common  as  a  cause  of  delay  in  the  first  stage  of 
labour  in  association  with  ineffective  pains.  The  extreme  form  of 
spasmodic  rigidity,  which  has  been  called  "trismus  uteri,"  and 
which  has  sometimes  persisted  as  an  obstruction  until  the  effects  of 
the  delay  upon  the  patient  have  been  very  serious,  is  a  very  rare 
condition.  The  cause  of  spasm  of  the  cervix  may  sometimes  be 
simply  inertia  of  the  body  of  the  uterus.  More  frequently  there  is 
some  source  of  reilex  irritation  causing  both  one  and  the  other,  and 
to  this  women  of  a  sensitive  neurotic  disposition  are  specially  liable. 
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Thus  there  may  be  a  loaded  rectum  or  a  full  bladder,  or  premature 
rupture  of  of  the  membranes,  interfering  with  the  normal  mechanism 
of  dilatation,  or  the  cause  may  be  too  frequent  digital  examination 
at  an  early  stage  of  labour,  or  premature  and  ineffective  attempts  at 
operative  interference.  Again,  the  cause  may  be  extreme  painfulnesa 
in  the  ivterine  contractions,  due  to  the  patient's  over-sensitiveness 
to  pain,  or  some  previous  inflammatory  condition  of  the  uterine 
walls.  Injudicious  administration  of  ergot  in  the  first  stage  of 
labour  may  have  the  same  effect. 

Often  it  is  difficult  or  impossible  to  determine  how  much  of  the 
resistance  is  due  to  mere  rigidity  of  tissue,  how  much  to  muscular 
spasm.  It  is  probable  that  undue  organic  rigidity  is  often  the 
cause  of  superadded  spasm,  irritation  being  produced  by  delay  in 
the  first  stage.  If  the  os  suddenly  softens,  and  begins  to  dilate 
quickly,  with  the  accession  of  expulsive  pains,  it  is  proved  that  the 
previous  resistance  was  of  a  spasmodic  nature. 

Spasm  of  the  internal  os  is  generally  clue  to  interference  with,  or 
curtailment  of,  the  natural  stage  of  preliminary  gradual  dilatation. 
"When  there  is  any  source  of  irritation  to  the  uterus,  such  as  pro- 
longed labour  from  obstruction,  the  internal  os  may  contract  around 
the  neck,  above  the  head.  It  may  also  contract  around  the  body, 
or  neck,  after  delivery  of  the  breech,  in  pelvic  presentations,  or 
after  version.  After  delivery  a  similar  contraction  may  incarcerate 
the  placenta. 

The  very  severe  and  persistent  spasm  of  the  cervix,  which  has 
been  called  "  trismus  uteri,"  has  been  sometimes  noted  in  cases  of 
placenta  prsevia.  The  organic  change  in  the  uterine  wall  near  the 
internal  os,  due  to  the  placental  implantation,  is  then  probably  con- 
cerned in  the  result.  It  has  also  occurred  in  some  cases  in  which 
the  membranes  have  been  injudiciously  ruptured  artificially  in  a 
protracted  first  stage. 

Organic  Rigidity  op  the  Cervix. — Comparative  rigidity  of 
the"  cervical  "tissue  is  a  natural  condition  in  priinipara,  and  is  the 
cause  of  the  greater  length  of  the  first  stage  which  is  usual  with 
them.  In  parous  women,  it  is  usually  the  result  of  fibrous  indura- 
tion and  hyperplasia  of  the  cervical  tissue  preceding  pregnancy. 
The  starting  point  of  this  has  often  been  bruising  in  a  former 
delivery,  or  laceration  followed  by  eversion.  Even  in  primiparra 
there  may  be  fibroid  induration  resulting  from  cervical  endo- 
metritis or  chronic  engorgement,  and  rigidity  of  the  cervix  is  more 
likely  to  exist  if  pregnancy  occurs  for  the  first  time  late  in  life. 
There  is  a  special  form  of  cervical  hyperplasia  and  fibroid  rigidity 
depending  upon  procidentia  of  the  uterus  (or  prolapse  of  the  second 
degree)  previous  to  pregnancy.    This  may  be  of  two  forms,  either 
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elongation  with  hyperplasia  chiefly  of  the  supra-vaginal  cervix, 
which  is  consecutive  to  descent  of  the  cervix  external  to  the  vulva  * 
or  the  same  condition  of  the  vaginal  cervix,  which  is  usually 
primary,  and  a  cause  of  uterine  descent.  With  such  hyperplasia  of 
cervix,  the  rigidity  may  involve  the  whole  length,  including  the 
internal  os.  In  rare  cases  it  is  difficult  to  overcome.  Thus  I  have 
heen  compelled  from  this  cause  to  deliver  with  the  cephalotrihe  in 
lahour  premature  at  the  sixth  month. 

In  rare  cases  failure  of  dilatation  may  depend,  not  upon  any 
widespread  induration,  but  on  primary  smallness  of  the  external  os, 
associated  with  some  rigidity  of  its  edge.  Since  the  resistance  of 
the  rim  of  the  os  to  dilatation  is  inversely  proportioned  to  its 
diameter  (see  p.  149),  it  is  evident  that  a  very  minute  os  will  offer 
great  resistance  to  expansion  by  the  longitudinal  muscular  fibres, 
and  will  entirely  prevent  any  projection  of  the  bag  of  membranes 
into  it  to  form  a  dilator.  In  one  such  case,  after  labour  pains  had 
lasted  for  a  week,  I  found  the  os  with  difficulty  to  be  detected. 
First  a  small  catheter,  then  the  little  finger,  and  next  the  index  and 
middle  fingers  were  got  into  it  in  quick  succession.  Spontaneous 
dilatation  then  went  on  rapidly,  and  labour  was  completed  within  a 
very  few  hours  ;  but  the  child  was  still-born,  apparently  from  the 
effect  of  the  prolonged  first-stage  uterine  contractions. 

Diagnosis. — When  the  os  has  a  thin,  hard,  undilatable  edge,  it 
may  be  expected  that  the  dilatation  stage  will  be  prolonged.  This 
condition  is  commonest  in  priniiparae,  and  probably  depends  more 
upon  initial  rigidity  of  tissue  than  upon  spasm.  In  other  cases  the 
edge  of  the  os  is  found  rigid,  although  thick,  especially  in  parous 
women,  who  have  had  hyperplasia  of  the  cervix.  It  may  be 
inferred  with  probability  that  spasm  is  an  important  element  in  the 
case  when  the  pains  are  ineffective  in  producing  tension  of  the  bag 
of  membranes,  or  pressure  upon  the  os  of  the  presenting  part  after 
the  membranes  have  ruptured,  especially  if  they  are  at  the  same 
time  irregular  or  unusually  distressing.  Deficiency  in  the  natural 
lubricating  secretion,  which  is  regulated  by  nerve  influence,  supports 
the  same  conclusion.  Hyperplasia  of  the  cervix  in  parous  women 
may  be  revealed  by  its  irregularity,  and  may  be  associated  with  a 
history  of  uterine  symptoms  before  pregnancy. 

Treatment. — In  general,  treatment  has  to  be  decided  upon 
without  absolute  knowledge  how  much  of  the  resistance  is  clue  to 
spasm,  and  how  much  to  organic  rigidity.  For  moderate  rigidity 
in  the  early  stage,  with  the  membranes  unruptured,  and  so  long  as 
no  serious  constitutional  disturbance  is  produced,  time  and  patience 

*  For  a  discussion  of  the  causation  of  this  elongation  with  hyperplasia,  see  the 
author's  "  Student's  Chiido  to  the  Diseases  of  Women." 
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are  the  best  remedies,  as  for  deficiency  of  the  pains.  Interference 
by  any  manipulation  at  too  early  a  stage  runs  the  risk  of  making 
matters  worse  by  increasing  the  irritation.  The  plan  previously 
mentioned  (see  p.  434),  of  making  sure  that  the  membranes  are  not 
adherent  around  the  os,  may,  however,  be  carried  out.  There  is 
one  safe  treatment  which  may  be  adopted  without  fear,  namely,  the 
use  at  intervals  of  the  vaginal  douche  with  a  large  supply  of  hot 
water,  at  a  temperature  of  105° — 110°  F.  This  is  advantageousTn. 
stimulating  the  pains,  as  well  as  in  relaxing  the  os.    For  the  latter 


Fig.  146. — Barnes'  hydrostatic 
dilator. 


Fig.  147. — Improved  hydrostatic  dilator  for 
cervix  uteri. 
a  i,  tube  into  which  the  introducer  is 
passed,  closed  at  the  upper  end  b. 
The  dotted  outline  shows  the  shape 
of  the  bag  when  expanded.  For 
introduction,  the  comers  c  d  are 
folded  inwards. 


purpose  a  hot  hip-bath,  or,  better,  whole  bath  may  also  be  used,  but 
is  often  noTso  conveniently  available.  If  contract  ions  are  unduly 
painful,  chloral  should  be  administered  as  already  described  (see 
p.  222),  andoften  has  the  effect  of  making  the  pains  more  regular 
and  eii'ective.  For  an  extreme  degree  of  this  condition,  however, 
especially  when  the  membranes  have  ruptured  prematurely,  and  the 
ns_remains  rigid,  notwithstanding  frequent  pains,  chloroforjn  is  far 
more  effective  than  chloral,  and  lias  also  the  advantage  that  the  effect 
passes  off  more  ipiickly  when  the  desired  result  is  sufficiently  attained. 
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Artificial  dilatation. — Artificial  dilatation  should  be  undertaken 
if  there  is  long  protraction  of  the  first  stage  after  rupture  of  the 
membranes,  and  even  before  the  rupture  of  the  membranes,  if  the 
general  condition  of  the  patient  calls  for  it,  01  if  there  is  evidence  of 
undue  retraction  of  the  uterus.  It  is  to  be  remembered,  however, 
that,  in  the  first  stage,  when  pains  are  frequent,  the  pulse  is  often 
more  accelerated  without  serious  import  than  in  the  second  stage, 
when  intermissions  are  longer. 

Hydrostatic  dilators. — The  chief  means  of  artificial  dilatation,  in 
the  earlier  stage,  are  the  use  of  hydrostatic  dilators  and  manual 
dilatation.  Of  these  the  former  method  is  usually  to  be  preferred 
when  practicable,  since  it  imitates  more  closely  the  natural  mode  of 
dilatation  by  the  fluid  wedge  of  the  liquor  amnii.  The  fiddle-shaped 
dilating  bag  introduced  by  Dr.  Barnes  is  shown  in  Fig.  146,  p.  444. 
When  the  bag  is  in  place,  the  os  uteri  should  embrace  the  con- 
stricted part  of  the  bag,  and  the  expanded  portion  above  prevents  the 
bag  from  being  expelled.  The  shape  of  the  bag,  as  sold,  is  often 
faulty,  from  the  upper  expansion  not  being  wide  enough,  and  this 
is  often  the  reason  why  the  bag  cannot  be  got  to  remain  in  place. 
The  bag  is  to  be  introduced  by  means  of  the  cup  in  front  (see 
Fig.  146),  and  it  is  generally  recommended  to  use  the  uterine  sound 
as  an  introducer,  placing  the  tip  of  it  in  the  cup.  The  sound, 
however,  sometimes  pierces  the  cup,  if  there  is  much  resistance, 
especially  if  the  bag  happens  to  be  an  old  one,  and  softened  by  use. 
It  is  better  to  use  a  metallic  bougie  of  larger  size,  or  a  large  gum- 
elastic  catheter  having  a  long  stilette. 

A  modified  hydrostatic  dilator,  much  easier  to  introduce  than  the 
original  form,  is  shown  in  Fig.  147,  p.  444.  The  corners  are  doubled 
inward  when  the  bag  is  in  the  undilated  state,  so  that  the  upper  end 
of  it  is  conical  and  slips  easily  through  the  os,  and  the  introducer 
passes  through  the  centre  of  the  bag,  instead  of  being  fixed  in  a  cup 
outside.  One  of  the  thick  metallic  bougies,  used  for  dilatation  of  the 
cervix  uteri,  answers  best  as  an  introducer,  but  the  ordinary  uterine 
sound  may  be  used.  The  tube  attached  to  the  bag  should  have  a 
stopcock.  The  bags  are  made  of  several  sizes,  to  be  used  at  different 
stages  of  dilatation.  For  introduction  of  the  bag  the  patient  may 
be  placed  in  the  left  lateral  position,  the  left  hand  or  half  hand 
passed  into  the  vagina — if  the  vagina  is  capacious  enough — and  one 
or  two  fingers  placed  just  within  the  posterior  margin  of  the  os. 
The  bag  is  then  guided  up  the  flexor  surface  of  the  fingers,'  and 
passed  up  between  the  presenting  part  and  the  posterior  uterine  wall 
till  it  is  nearly  half-way  through  the  cervix.  If  a  Barnes  bag  of 
the  original  form  is  used,  and  has  to  be  passed  through  a  narrow 
cervix,  the  introduction  is  facilitated  by  tying  the  top  of  it  round 
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the  introducer  in  the  following  way : — Take  a  piece  of  wet  tape,  tie 
it  in  a  single  knot  round  the  bag,  about  half  an  inch  from  the  top, 
the  bag  being  held  on  the  introducer  by  an  assistant,  the  top 
directed  towards  the  operator's  chest,  but  instead  of  drawing  com- 
pletely through  the  end  of  the  tape,  draw  it  through  only  in  a  loop. 
Tie  a  knot  on  the  free  end  of  the  tape  corresponding  to  this  loop,  to 
distinguish  it  from  the  other.  Traction  on  this  end,  which  is  to  be 
left  outside  the  vulva,  will  then  at  any  time  untie  the  knot,  and 
meanwhile  the  wetness  of  the  tape  prevents  its  slipping.  As  soon 
as  the  bag  is  in  place  the  tape  can  be  loosened,  and  drawn  away 
before  the  bag  is  dilated. 

The  lower  end  of  the  tube  by  which  the  bag  is  filled  should  be 
so  adjusted  as  to  fit  on  to  the  nozzle  of  the  Higginson's  syringe. 
Before  any  bag  is  introduced,  it  is  well  to  measure  by  trial  how 
many  syringefuls  of  water  it  will  hold  without  over-stretching  the 
india-rubber.  If  this  be  not  known,  the  bag  is  apt  to  be  over- 
stretched, and  possibly  may  burst,  letting  the  water  escape  into  the 
uterus.  As  soon  as  the  bag  is  in  place,  the  same  number  of 
syringefuls  of  warm  water  is  to  be  pumped  in,  or  anything  short 
of  this  number  which  will  make  the  lower  part  of  the  bag  suffi- 
ciently tense.  If  possible  the  lower  end  of  the  bag  should  be  kept 
well  backwards,  so  that  the  posterior  vaginal  wall  may  support  it, 
and  prevent  its  being  so  easily  squeezed  out  into  the  vagina  by  the 
uterine  action.  The  bag  when  in  place,  as  well  as  being  a 
mechanical  dilator  of  the  cervix,  is  a  powerful  stimulant  to  expul- 
sive pains  when  these  are  deficient.  The  position  of  the  bag  should 
be  noted  from  time  to  time,  and  it  should  not  generally  be  left  in 
place  more  than  about  an  hour  without  removal,  to  note  the  progress 
made.  If  the  bag  is  expelled  by  the  uterus  wholly  into  the  vagina, 
it  will  frequently  be  found  that  it  has  already  done  its  work,  and 
that  a  larger  size  can  be  introduced.  The  only  drawback  to  the  use 
of  the  hydrostatic  dilator  is  that,  by  pushing  up  the  head,  especially 
after  escape  of  the  liquor  amnii,  it  may  possibly  promote  displace- 
ment of  the  head  from  the  brim,  and  descent  of  the  hand,  arm,  or 
shoulder.  On  the  removal  of  any  bag,  therefore,  it  should  be  noted 
whether  the  presentation  remains  undisturbed.  If  the  head  has 
been  pushed  to  one  side,  it  can  generally  be  replaced  easily  by 
external  or  bimanual  manipulation  (see  Chapter  XXXIV). 

A  new  form  of  hydrostatic  dilator  has  been  introduced  by 
Champetier  de  Eibes,  Fig.  148.  This  embodies  two  principles : 
(1),  the  bag  is  made  of  inelastic  material;  (2),  it  is  about  the  size 
of  a  foetal  heacf,  and  therefore,  when  fully  distended,  cannot  be 
ixpilled  without  dilating  the  cervix  sufficiently.  This  can  be 
introduced  if  the  index  and  middle  fingers  can  be  passed  as  far  as 
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their  first  articulation.  All  air  is  to  be  expelled  from  the  bag.  It 
is  then  folded  and  placed  between  the  jaws  of  the  forceps,  the 
distal  end  of  the  bag  projecting  some  centimetres  beyond  the  end  of 
the  forceps,  and  all  freely  lubricated  with  carbolised  vaseline.  The 


Fig.  148. — Champetier  de  Kibes'  hydrostatic  dilator,  with  forceps  for  introduction. 


tips  of  two  fingers  being  inserted  within  the  cervix,  the  bag  is 
passed  in  between  them.  First  one  finger  and  then  the  other  is 
withdrawn  and  the  bag  passed  on  until  it  penetrates  10—12  centi- 
metres (4-4f  inches)  within  the  internal  os.  The  bag  is  then  filled 
by  an  assistant  with  1  per  cent,  carbolic  solution,  while  the  operator 
with  one  hand  holds  the  forceps,  with  the  other  feels  what  is  going 


448 


ANOMALIES  OF  SOFT  PARTS. 


on.  at  the  level  of  the  internal  os.  Meanwhile  the  forceps  are 
opened,  but  not  removed  until  the  bag  is  dilated  to  such  a  Bize  as 
will  not  admit  of  its  descent.  A  syringe  of  about  6  §  capacity  is 
used  for  filling  the  bag.  According  to  the  inventor,  to  fill  the  bag 
completely,  and  give  it  a  circumference  of  33  cm.  (13  inches), 
640  grammes  (22*4?)  must  be  injected;  if  540  grammes  (18*9^) 
be  injected,  the  circumference  will  be  27  cm.  (10-6  inches)  ;  if 
640  grammes  (15-43)  be  injected,  the  circumference  will  be 
22  cm.  (8-7  inches).  When  the  bag  is  filled  the  operator  ties  a 
tape  round  the  tube,  so  as  not  to  be  entirely  dependent  upon  the 
stopcock.  An  antiseptic  vaginal  douche  is  then  given,  and  repeated 
frequently  during  the  course  of  labour. 

The  inelastic  material  of  this  bag  appears  to  be  an  improvement, 
and  the  bag  is  much  less  easily  displaced  than  Barnes'  dilator.  Its 
large  size,  however,  increases  the  chance  that  it  may  allow  some  other 
part  to  descend  by  displacing  the  head  :  and  in  some  cases,  may 
make  it  difficult  to  find  room  for  it  within  the  uterus. 

Manual  dilatation.  —  There  are  certain  cases  in  which  the 
hydrostatic  dilators  are  inapplicable,  namely,  when,  after  rupture  of 
the  membranes,  the  head  is  pressed  so  firmly  down  upon  the  os  that 
the  bag  cannot  be  introduced  without  too  great  force,  and  also  when 
the  uterus  is  acting  so  powerfully  that  the  bag  is  squeezed  out 
immediately  after  introduction.  It  is  chiefly  in  the  later  stages  of 
dilatation  that  these  difficulties  are  likely  to  arise.  Under  these 
circumstances,  or  when  hydrostatic  dilators  are  not  at  hand,  manual 
dilatation  is  very  efficacious,  and  it  is  even  preferred  by  some 
authorities  under  all  conditions,  because  the  dilator  itself  is  sentient, 
and  can  estimate  the  degree  of  tension  exercised.  The  left  hand 
may  be  used,  the  patient  being  in  the  left  lateral  position,  or  either 
hand  when  she  lies  on  the  back.  The  half-hand  is  introduced  into 
the  vagina,  and  two  fingers  are  hooked  into  the  os,  drawing  it 
somewhat  forward.  The  tips  of  the  fingers  are  then  'gradually 
introduced  in  the  form  of  a  cone,  until  four  fingers  can  be  passed  in 
side  by  side.  When  the  os  has  reached  this  size,  dilatation  can 
still  be  carried  on  by  separating  the  fingers,  but  this  soon  fatigues 
the  muscles.  Dilatation  can  be  carried  on  longer  and  more  steadily 
if  the  whole  hand  is  now  introduced  into  the  vagina,  and  the  wedge 
which  it  forms  enlarged  by  addition  of  the  thumb,  until  the  os  will 
admit  the  full  breadth  of  the  hand.  For  this  manipulation,  chloro- 
form is  not  generally  indispensable,  but  it  may  be  used  with  ad- 
vantage if  the  resistance  is  probably  due  to  spasm  of  the  os,  or  if 
the  patient  is  over-sensitive  to  pain.  When  the  os  is  large  enough 
to  admit  the  width  of  the  hand,  the  presenting  part  will  generally 
be  able  to  enter  it  deeply  and  complete  the  dilatation  through  the 
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natural  powers.  Even  in  this  latest  stage,  however,  digital  manipu- 
lation may  assist,  if  the  anterior  lip  of  the  cervix  is  driven  down 
deeply  in  the  pelvis,  in  front  of  the  head.  During  each  pain  the 
lingers  may  he  placed  on  the  margin  of  the  os  nearest  to  the 
posterior  fontanelle,  so  as  to  retract  it  until  it  slips  over  the  occiput, 
which  is  naturally  the  part  of  the  head  to  emerge  first. 

Application  of  forceps. — After  dilatation  has  been  carried  as  far 
as  is  possible  by  hydrostatic  dilators  or  manual  dilatation,  the  means 
most  available  for  hastening  delivery,  if  necessary,  is  the  applica- 
tion of  forceps.  This  means,  however,  should  never  be  adopted 
merely  to  shorten  the  patient's  suffering,  or  save  the  practitioner's 
time,  but  only  when  the  rising  pidse  or  other  general  symptoms  due 
to  protracted  labour  indicate  the  necessity  for  interference.  Even 
then  it  is  well  first  to  employ  full  manual  dilatation  with  the  aid  of 
chloroform,  and  then  wait  a  short  time  to  see  what  nature  will 
effect.  It  will  then  be  found  to  be  only  very  rarely  that  the  use 
of  forceps  is  called  for  on  acconnt  of  the  resistance  of  the  os  alone. 
The  case  has  carefully  to  be  distinguished  in  which,  on  account  of 
disproportion  between  the  foetus  and  the  pelvis,  the  head  is  pre- 
vented from  fully  entering  the  os  as  a  dilator,  though  the  os  itself 
is  dilatable.  A  comparatively  early  application  of  forceps  is  then 
desirable. 

The  contrary  practice,  namely,  the  comparatively  frequent  use  of 
forceps  before  full  dilatation  of  the  os,  has  been  recommended  by 
some  authorities,  especially  by  Dr.  G.  Johnston,  as  master  of  the 
Eotunrla  Hospital,  Dublin.  Dr.  Johnston  invented  a  special  form 
of  forceps  with  narrow  blades,  in  order  to  be  able  to  pass  them 
through  a  comparatively  nndilated  os.  In  his  last  four  years  of 
office,  with  a  total  forceps-rate  of  116-4  per  1000,  he  applied  for- 
ceps in  more  than  one-fourth  of  the  cases  (or  at  the  rate  of  more 
than  29  per  1000,  a  rate  about  six  times  as  great  as  the  total 
forceps-rate  in  the  Guy's  Hospital  lying-in  charitv,  1863 — 1875), 
before  full  dilatation  of  the  os.  Of  these,  the  head  was  at  or  above 
the  brim  in  considerably  more  than  half,  and,  in  more  than  a  third, 
the  os  was  less  than  two-fifths  dilated.  As  already  mentioned  (see 
p.  439),  Dr.  Johnston's  results  do  not  show  any  material  gain  in 
the  rate  of  still-births,  and  they  certainly  do  not  show  that  such  a 
practice  is  safe  for  the  mothers,  even  in  such  skilled  hands  as  his. 
ine  maternal  .h  ath-rate  (1871—1875)  was  19-3  per  1000,  a  very 
high  one  Tins  may,  indeed,  have  been  due  to  the  septic  risks  in  a 
Lying-in  hospital,  before  the  introduction  of  the  latest  improvements 
™  ^taePt«5  midwifery.  But  in  88  cases,  during  the  three  years, 
ia/^—1874,  in  which  forceps  were  applied  before  full  dilatation  of 
t.ie  os,  simply  on  account  of  premature  rupture  of  the  membranes— 
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excluding  all  cases  of  complication,  such  as  .eclampsia,  haemorrhage, 
or  prolapse  of  funis,  and  excluding  also  cases  of  disproportion — there 
■were  four  deaths,  i.e.,  a  death-rate  of  46-6  per  1000.  It  would 
hardly  have  been  anticipated  that  the  increased  risk  from  premature 
rupture  of  the  membranes,  -without  any  other  difficulty  or  complica- 
tion, would  have  led  to  so  great  a  mortality,  if  the  cases  had  been 
left  to  nature,  or  treated  merely  by  other  modes  of  dilatation. 
Again,  taking  into  consideration  the  whole  number  of  forceps  cases, 
the  forceps-rate,  which,  under  Dr.  Shekleton  (1847—1854),  was 
16-5  per  1000,  rose  under  Dr.  Johnston  (1871—1875)  to  116-4 
per  1000.  But  the  mortality  after  use  of  forceps  per  1000  de- 
liveries rose  from  0*43  to  6-2,  or  in  more  than  double  the  propor- 
tion. Again,  the  deaths  per  1000  in  the  forceps  cases  themselves 
were,  under  Dr.  Johnston  (1871—1875),  54'4,  while,  under 
Dr.  Shekleton,  although  the  use  of  forceps  was  reserved  for  much 
more  extreme  cases,  they  were  only  35-7. 

The  conclusion  therefore  remains  undisturbed  that  forceps  should 
never  be  applied  until  the  os  allows  the  easy  application  of  the 
ordinary  form  of  instrument.  The  os  can  always  be  expanded  up 
to  this  point  by  manual  dilatation.  Whenever  forceps  are  applied 
when  the  head  is  still  within  the  uterus,  and  a  rim  of  the  cervix 
remains  over  the  head,  whether  the  cause  of  delay  lies  in  the  cervix 
or  in  any  other  condition,  extraction  should  be  carried  out  with 
extreme  care  and  slowness,  in  order  to  give  the  cervix  time  to  yield, 
and  avoid,  as  far  as  possible,  the  risk  of  laceration. 

Ivciuon  of  the  cervix.— It  is  not  desirable  lo  incise  the  cervix 
so  long  as  there  is  hope  of  overcoming  the  difficulty  by  dilatation, 
since  incisions,  like  spontaneous  lacerations,  by  laying  open  the 
cellular  tissues,  expose  to  the  risk  of  septic  absorption,  and  the 
incisions  are  apt  to  be  extended  by  lacerations.  If,  however,  other 
means  fail,  and  the  condition  of  the  patient  demands  interference, 
the  edge  of  the  cervix  may  be  incised  at  three  or  four  places,  to 
not  more  than  half  an  inch  in  depth.  The  incisions  may  be  made 
with  Kuchenmeister's  scissors  (designed  for  incising  the  unimpreg- 
nated  cervix),  or  with  ordinary  scissors,  or  with  a  blunt-pointed 
bistoury,  having  only  about  half  an  inch  of  cutting  edge  exposed, 
and  guided  up  to  the  resisting  edge  by  the  finger.  The  method  of 
incision  is  most  applicable  when  the  difficulty  is  due  to  organic 
induration  or  cicatricial  tissue,  not  extending  far  beyond  the  edge 
of  the  cervix. 

Version  or  craniotomy.— It  will  only  be  in  extremely  rare  cases 
tluit'the  resistance  of  the  os  leads  to  such  grave  risks  to  the  mother 
as  to  lustily  sacrifice  of  the  child,  or  even  the  increased  danger  to  it 
involved  by  version.    When  the  mother  is  in  great  clanger  from 
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other  causes,  as  from  eclampsia,  and  the  os  will  not  yield,  or  when 
there  are  very  strong  grounds  for  believing  the  child  to  be  already 
dead,  either  versiou  or  craniotomy,  according  to  the  condition  of  the 
uterus,  may  be  called  for. 

Atresia  of  the  Cervix. — The  cervix  must  of  course  have  been 
permeable  for  pregnancy  to  occur.  In  some  cases,  however,  no 
opening  has  been  discoverable  at  the  onset  of  labour.  Adhesion 
of  inflammatory  granulations  may  have  been  formed  after  concep- 
tion, sometimes  as  a  result  of  the  too  vigorous  application  of  caustics 
in  the  treatment  of  cervical  inflammation,  or  of  attempts  to  procure 
abortion.  Care  must  be  taken  to  reach  every  part  of  the  vagina  and 
cervix,  before  it  is  assumed  that  there  is  no  opening,  lest  the  case  be 
really  one  of  malposition  of  the  os. 

Treatment. — When  labour  pains  have  commenced,  a  puncture 
or  incision  must  be  made  at  the  site  of  the  os,  or  at  the  centre  of 
the  lower  segment  of  the  uterus,  if  the  site  cannot  be  discovered. 
Dilatation  is  then  to  be  carried  on  by  metallic  bougies,  dressing 
forceps,  fingers,  hydrostatic  bags,  or  other  convenient  means,  until 
there  is  space  for  the  bag  of  membranes  to  bulge  into  the  opening, 
and  continue  the  dilatation. 

Malposition  op  the  Os. — It  has  already  been  mentioned  that 
the  result  of  retroversion  in  the  early  months  is  supposed  to  be  in 
some  cases,  the  displacement  of  the  os  forward  at  full  term,  so  that 
it  lies  out  of  reach,  or  nearly  so,  behind,  and  even  above,  the  sym- 
physis pubis  (see  y.  335).  Other  authorities  attribute  the  same 
condition  to  a  sacciform  development  of  the  posterior  uterine  wall. 
Similarly  the  os  may  be  displaced  backwards,  opposite  the  promon- 
tory of  the  sacrum.  Whatever  the  cause  be  of  this  condition,  the 
result  is  the  same.  The  os  is  unfavourably  placed  for  dilatation  by 
the  muscular  fibres,  or  for  projection  of  the  bag  of  membranes  into 
it.  The  presenting  part  cannot  enter  it  at  all,  for  it  lies  in  the  cul-de- 
sac  which  forms  the  lower  extremity  of  the  uterus.  Especially  if 
the  liquor  amnii  has  escaped  does  the  mechanism  of  dilatation  fail 
altogether,  and  labour  may  be  indefinitely  prolonged. 

Treatment. — If  a  hydrostatic  dilator  can  be  introduced  into 
the  os,  this  means  may  be  employed.  As  the  os  becomes  dilated, 
it  will  tend  to  approximate  toward  the  axis  of  the  uterus.  In 
general  the  best  plan  is  to  hook  the  finger  into  the  lower  margin  of 
the  displaced  os,  and  to  stretch  it  by  drawing  it  toward  the  central 
axis  of  the  pelvis.  Chloroform  should  be  administered,  if  neces- 
sary and  a  hydrostatic  dilator  may  be  used  at  a  later  stage.  If 
the  head  lies  in  the  lower  cul-de-sac,  and  cannot  be  got  to  enter  the 
os  when  lair  dilatation  has  been  attained,  delivery  by  version  may 
be  necessary.  ,  J 
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Cicatrices  and  Atresia  of  the  Vagina  and  Vulva. — 
Cicatrices  of  the  vagina  are  most  frequently  the  result  of  sloughing 
after  protracted  labour  in  former  pregnancies.  Some  of  the  most 
severe  forms  arise  in  conjunction  with  vesico-vaginal  or  recto- 
vaginal fistula}.  Cicatrices  may  also  result  from  syphilitic  deposits, 
or  from  local  injuries  or  operations  apart  from  parturition.  Some- 
times there  is  an  almost  complete  atresia  from  a  congenital  trans- 
verse vaginal  septum  above  the  level  of  the  hymen,  or  the  hymen 
itself  may  have  a  small  orifice,  and  may  have  been  so  tough  as  not 
to  yield  in  coitus.  Cicatrices  which  involve  deeply  the  surrounding 
cellular  tissue  are  serious  in  their  effects.  They  may  be  so 
resisting  that  the  foetus  cannot  pass  without  such  lacerations  as 
to  lay  open  cellular  tissue  extensively,  and  involve  the  risk  of 
subsequent  septic  absorption.  Similarly,  existing  fistulse  may  be 
increased  in  extent. 

Treatment.— If  there  is  any  congenital  septum,  the  aperture 
should  be  dilated  by  bougies,  tents,  or  hydrostatic  dilators.  Or,  if 
thin,  the  septum  may  be  incised.  In  the  case  of  cicatrices,  fair  time 
should  be  allowed  to  see  the  effect  of  the  natural  forces,  and  the 
softening  associated  with  parturition.  If  necessary,  the  most  resist- 
ing transverse  bands  should  be  incised  with  scissors  or  a  blunt- 
pointed  bistoury.  The  tissues  may  then  be  further  stretched  with 
the  fingers,  or  the  head  allowed  to  continue  the  stretching.  In  some 
cases,  extraction  by  forceps  or  after  craniotomy  may  be  required, 
cicatricial  bands  being  divided  further,  as  may  be  necessary,  during 
the  extraction.  It  has  even  proved  necessary  to  perforin  Caesarian 
section  *  if  the  cicatricial  tissue  fills  up  the  pelvis.  This,  however, 
is  not  likely  to  be  the  case,  if  artificial  dilatation  is  commenced  at  a 
sufficiently  early  stage.  If  the  cicatrices  form  an  almost  complete 
vaginal  atresia,  it  may  be  necessary  to  commence  the  dilatation  with 
laminaria  tents. 

Rigidity  of  the  Perineum.— Rigidity  of  the  vaginal  outlet  and 
perineum  is  a  very  frequent  cause  of  delay  in  the  latter  part  of  the 
second  stage  of  labour  in  primiparae,  especially  if  the  uterus  is  then 
becoming  fatigued.  Both  the  difficulty  and  the  risk  of  rupture  are 
increased  if  the  pubic  arch  is  narrower  than  usual,  so  that  the  head 
is  thrown  more  backward  upon  the  perineum.  Difficulty  may  arise 
even  in  subsequent  labours,  if  the  perineum  has  been  repaired  atter 
rapture  on  a  previous  occasion,  if  cicatricial  tissue  has  remained 
after  previous  rupture,  or  if  the  child  is  larger  than  former  children 

have  been.  ■       .    ,     .     . , .  _ 

Treatment.— Dhjital^pjn^Mpmare  often  of  value  m  aiding 


•  Seo  a  case  by  the  author.   Obstet.  Trans. ,  Vol.  X 
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the  dilatation  of  the  perineum  and  avoiding  rupture.  While  the 
head  is  retarded  during  a  pain,  in  the  mode  already  described 
(p.  212),  if  there  appears  to  he  danger  of  rupture,  the  index  and 
middle  fingers  may  be  used  to  retract  the  perineum  and  gradually 
stretch  it,  in  the  intervals  of  pains.  This  can  be  carried  out  more 
effectually  if  chloroform  is  being  administered  during  the  labour. 
Hot  fomentations,  frequently  renewed,  may  also  be  used  when  the 
head  begins  to  distend  the  outlet.  Within  moderate  limits,  delay 
at  this  stage  is  conservative,  giving  the  structures  time  to  stretch 
under  the  influence  of  successive  pains,  and  it  is  often  desirable, 
while  observing  the  tension  placed  upon  the  perineum,  rather  to 
delay  the  advance  of  the  head  than  to  hasten  it.  If  delay  is  too 
great,  or  constiFutiorial  symptoms  are  arising,  delivery  must  be 
effected  by  forceps.  Though  it  is  probable  that,  in  actual  practice, 
perineal  rupture  is  more  frequently  caused  than  avoided  by  the  use 
of  forceps,  yet  this  will  not  be  the  case  if  forceps  are  not  applied 
prematurely,  aud  the  extraction  is  made  with  sufficient  patience  and 
slowness.  For  the  force  is  not,  like  the  natural  expulsive  force,  in- 
clined backwards  in  reference  to  the  axis  of  the  outlet,  so  as  to  press 
needlessly  upon  the  perineum,  and  it  may  be  made  more  gradual 
than  the  effect  of  the  pains  of  the  final  stage  of  delivery.  When 
there  appears  to  be  great  risk  of  rupture,  the  extraction  should  be 
made  by  continuous  steady  traction  in  the  interval  of  pains,  the 
finger  being  kept  all  the  while  upon  the  edge  of  the  perineum,  to 
estimate  its  tension.  Unless  the  patient's  self-control  can  be 
thoroughly  relied  upon,  it  is  well  to  keej)  her  pretty  fully  under 
the  influence  of  chloroform,  that  she  may  not  make  a  sudden  move- 
ment. The  plan  recommended  by  some,  namely,  to  make  two 
lateral  incisions  in  the  edge  of  the  perineum,  in  order  to  avokT~a 
central  laceration,  is  not  generally  desirable.  For  it  is  never 
possible  to  be  certain  when,  and  to  what  extent,  a  laceration  is 
inevitable.  And  the  clean  cut  laceration  itself  will  almost  invariably 
unite,  if  properly  closed  by  sutures. 

Cancer  of  the  Cervix  Uteri  and  Pelvis. — Not  very  un- 
frerpiently,  conception  occurs  notwithstanding  the  existence  of 
cancer  of  the  cervix  uteri  in  its  earlier  stage.  When  this  is  the 
case,  the  stimulus  of  pregnancy  generally  causes  a  rapid  growth  of 
the  cancer,  so  that  when  full  term  is  reached,  the  disease  may  have 
reached  to  a  very  formidable  extent,  even  involving  the  whole  circuit 
of  the  cervix,  and  extensively  infiltrating  the  cellular  tissue  around. 
In  other  eases  cancer  of  the  vagina,  or  cancer  commencing  elsewhere 
in  the  pelvis,  as  from  the  rectum,  forms  such  a  mass  in  the  cellular 
tissue  that  the  passage  of  the  fetus,  even  after  embryotomy,  becomes 
difficult  01  impossible. 
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occm^or111  T*  CaS6S1'  ^  iS  br°Ught  ^nature  through  the 
occunence  of  spontaneous  abortion  or  premature  labour  If 'wee 

nancy  goes  on  to  the  later  months,  the  complication  is  very  for- 
S^r-f  TheJffi™%  in  parturition  depends  not  only  upon  the 
extent  of  growth   but  still  more  upon  its  hardness.    A  certain 
amount  oi  the  softening  of  parturition  may  take  place  even  in  the 
diseased  cervix  :  spontaneous  lacerations  may  give  increased  space, 
and  sometimes  even  unassisted  delivery  takes  place  with  less  diffi- 
culty than  had  been  anticipated.   If  some  part  of  the  cervix  remains 
tree,  it  is  generally  possible  to  get  sufficient  dilatation  to  deliver  the 
icetus  by  some  means,  and,  even  when  the  whole  circuit  is  involved 
this  often  proves  possible,  provided  that  there  is  not  too  much  infiltra- 
tion ot  the  cellular  tissue  around  with  hard  growth,  and  that  the 
growth  itself  does  not  form  too  large  a  mass  to  allow  the  foetus  to  pass 
Ihe  danger,  however,  is  by  no  means  over  with  delivery 
Decomposition    and   inflammation  or  sloughing  of  the  bruised 
cancerous  tissue  is  apt  to  follow,  and  the  most  frequent  cause  of 
death  is  septicaemia  set  up  in  this  manner.     When  the  whole 
circuit  of  the  cervix  is  so  involved  in  the  disease  that  no  commence- 
ment of  dilatation  can  occur  spontaneously,  the  uterus  sometimes 
passes  into  the  state  of  continuous  action  without  the  occurrence  of 
any  distinct  rhythmical  pains.    The  pulse  rises  therewith,  and  the 
general  condition  becomes  serious.    In  other  very  rare  cases,  when 
the  uterus  has  remained  quiescent,  the  fcetus  has  died,  and  been 
retained  within  the  uterus  beyond  full  term,  thus  constituting  one 
form  of  the  so-called  "missed  labour"  (see  p.  371).  Sometimes 
before  any  onset  of  labour  a  condition  of  severe  constitutional  irrita- 
tion, with  elevation  of  pulse  and  temperature,  and  dry  tongue, 
supervenes.    This  appears  to  be  due  to  septic  absorption  from  the 
cancerous  discharge,  and  to  be  liable  to  be  induced  by  any  inter- 
ference with  the  cervix,  even  by  repeated  digital  examination.  Some 
patients  die  undelivered  from  the  effects  of  the  disease,  or  after  an 
abortive  attempt  at  labour,  or  after  fruitless  attempts  to  deliver  them. 
In  others  rupture  of  the  uterus  occurs  (11  out  of  180,  Herman). 

Prognosis.— Excluding  cases  in  which  abortion  occurs,  the 
mortality  within  the  puerperal  period  in  recorded  cases  is  scarcely 
less  than  50  per  cent.*  Even  in  cases  in  which  labour  terminates 
naturally  without  assistance,  it  is  over  30  per  cent.  The  mortality 
of  the  children  is  also  very  considerable,  being  about  38  per  cent. 
This  is  not  solely  due  to  the  effects  of  protracted  labour,  but  partly 
to  the  tendency  of  the  disease  to  bring  on  labour  prematurely,  anil 


*  For  statistics  of  recorded  cases,  see  Herman,  "  The  Treatment  of  Pregnancy  com- 
plicated by  Cancerous  Disease  of  the  Genital  Canal."    Obstet.  Trans.,  Vol.  XX. 
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to  the  feeble  vitality  of  the  children,  or  their  death  in  utero  before 
labour,  also  the  consequences  of  the  disease. 

TMatment._Tb.is  is  a  case  in  which  the  interests  of  the 
U10ther  have  to  be  balanced  against  those  of  the  child  Accoramgly 
s  n    authorities,  considering  that  the  mother  must  die  be  ore  very 
on*  in  any  case,  have  considered  that  special  regard  ought  to  be 
paul  to  the  life  of  the  child.    In  this  country  it  will  be  generally 
considered  that  the  physician  has  not  the  right  to  sacrifice  even  a 
"rob  lie  temporary  prolongation  of  the  mother's  life  for  the  sake  o 
Z  unborn  infant,  especially  since  the  preservation  of  a  motherles 
infant  is  not  always  an  unmixed  advantage.    It  is  only  when  the 
chances  of  the  mother  are  very  evenly  balanced  in  the  choice 
between  two  modes  of  treatment,  as  between  craniotomy  and 
Oaasarian  section,  when  delivery  is  likely  to  be  very  difficult,  that 
the  consideration  of  the  child's  life  may  justly  have  some  weight, 
especially  if  the  parents  are  anxious  for  its  preservation. 

Induction  of  abortion.-Ahortion  should  therefore  be  induced  m 
thelaVly  months,  if  the  patient  comes  then  under  observation.  Ine 
reason  for  this  is  not  only  that  the  risks  after  abortion  are  much  less 
than  after  labour  in  the  later  months,  but  that  the  stimulus  of  preg- 
nancy to  the  advance  of  the  disease  is  thus  abolished.    Even  m  the 
later  months  there  seems  to  be  some  gain  in  inducing  premature 
labour,  since  the  smaller  size  of  the  foetus  will  render  extraction 
more  easy.    Induction  may  be  performed  by  puncture  of  the  mem- 
branes, if  this  is  practicable.    If  not,  the  cervix  may  be  first  dilated 
by  a  laminaria  tent.    In  the  first  three  or  four  months  this  will 
generally  be  necessary.    Antiseptic  precautions  must  be  used  with 
special  strictness,  on  account  of  the  risk  of  sepsis  caused  by  pressure 
of  a  tent  upon  cancerous  tissue.  _  _ 

Amputation  of  diseased  cervix.— It  the  cancer  is  limited  to  the 
cervk,  especially  if  it  takes  the  form  of  a  prominent  mass  of  epithe- 
lioma  there  is  an  alternative  between  induction  of  abortion  and 
removal  of  the  disease.    The  immediate  results  of  amputation  or 
partial  excision  of  the  cancerous  cervix  in  pregnancy  have  been 
favourable,  whether  the  patient  has  aborted  in  consequence  of  the 
operation  or  not.    And  so  far  there  is  evidence  in  favour  of  treat- 
ment by  removal,  which  maybe  performed  by  the  galvanic  ecraseur. 
In  cases  of  the  unimpregnated  uterus,  however,  it  is  found  that  there 
is  a  far  better  chance  of  prolonged  freedom  from  recurrence,  if  either 
the  operation  of  supra-vaginal  amputation,  or  vaginal  extirpation  of 
the  entire  uterus  be  performed.    The  risk  of  haemorrhage  in  this 
operation  would  be  increased  by  the  existence  of  pregnancy,  and 
moreover,  if  any  outlying  cancer  cells  escape  removal,  the  continu- 
ance of  pregnancy  will  accelerate  the  recurrence  of  the  disease.  It 
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is  better,  therefore,  to  induce  abortion  first,  and  cany  out  11 
vaginal  operation,  or  total. J^tkpation1_as_soo^ 
Ep5d^s_fiy.eil_  Sir  Spencer  Wells  has  performed  total  extirpation 
ol  the  cancerous  uterus  by  abdominal  section  in  pregnancy  with  a 
favourable  immediate  result,  but  the  patient  soon  died  from  recur- 
rence. Vaginal  extirpation  could  only  be  performed  at  a  very 
early  stage  of  pregnancy. 

Management  of  labour.—  Labour  being  induced,  or  coming  on 
spontaneously,  fair  time  should  be  allowed  to  nature  to  see  what 
dilatation  and  softening  of  the  cervix  will  take  place  before  further 
interference  is  undertaken.  Hydrostatic  dilators  have  sometimes 
been  used  to  stretch  the  cervix,  but  not  with  very  favourable 
results.  It  seems  that  their  prolonged  pressure  is  more  likely  to 
cause  inflammation  of  the  growth  or  septic  absorption  than  are 
lacerations  or  incisions. 

Incision  of  the  cervix. — In  cases  which  end  favourably  by  the 
natural  powers,  the  yielding  often  takes  place  by  spontaneous  lacera- 
tion. This  may  be  imitated  by  artificial  incisions  with  advantage, 
and  the  general  results  of  cases  so  treated  have  been  good.  Haemor- 
rhage either  from  lacerations  or  incisions  has  not  generally  been  very 
formidable.  It  may  be  arrested  if  necessary  by  swabbing  with  a 
solution  of  perchloride  or  subsulphate  of  iron.  The  method  of 
incision  is  applicable  chiefly  when  the  disease  is  mainly  in  the  cervix 
itself,  not  so  much  when  there  is  a  large  hard  mass  in  the  cellular 
tissue  outside.  If  there  are  projecting  masses  which  are  likely  to 
slough  afterwards,  it  will  be  of  advantage  to  cut  these  away,  and  in 
this  way  more  room  may  be  gained.  In  one  case  of  cancer  involving 
the  whole  cervix,  I  incised  in  several  directions  up  to  the  vaginal 
reflection,  and  then  removed  the  intervening  portions  by  the  galvanic 
e'craseur.  Delivery  followed  very  rapidly  by  the  natural  powers, 
the  child  being  alive. 

Forceps  and  version. — Delivery  by  forceps  or  version  may  be  com- 
bined, if  necessary,  with  the  method  of  incisions,  especially  if  the 
pains  are  not  strong.  Of  the  two,  forceps  give  rather  a  more  favour- 
able chance  to  the  child.  Version,  especially  by  the  bipolar  method, 
can  be  performed  when  the  os  is  too  small  for  application  of  forceps 
to  be  desirable,  and  the  half-breech  then  forms  an  efficient  wedge- 
shaped  dilator.  In  9  cases  delivered  by  forceps,  there  were  4 
deaths  ;  in  14  deliveries  by  version,  8  deaths  (Herman). 

Craniotomy  and  Cazsarian  section. — Before  the  introduction  of 
Siingers  method  of  Caesarian  section,  craniotomy  and  Caesarian 
section  both  gave  a  very  high  mortality,  one  of  from  70  to  80  per 
cent.,  with  not  very  much  to  choose  between  them.  With  the 
improved  method  of  Caesarian  section  (see  Chapter  XXXVI. ),  the 
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results  are  likely  to  be  much  improved,  but  not  nearly  equal  to  those 
obtained  in  cases  of  pelvic  contraction,  partly  on  account  of  the  septic 
material  produced  by  the  cancer,  partly  on  account  of  the  depressed 
constitutional  condition  of  the  patient.  Where  the  whole,  or  nearly 
the  whole,  circuit  of  the  os  is  diseased,  or  much  of  the  cellular  tissue 
infiltrated,  Caesarian  section  gives  the  best  chance,  if  undertaken 
as  a  primary  choice.  If  attempts  have  already  been  made  to  extract 
by  forceps  or  version,  craniotomy  is  generally  preferable. 


Labour  complicated  by  Tumours. 

Myomata,  or  Fibroid  Tumours  of  the  Uterus.  ■ —  Con- 
sidering the  frequency  of  fibroid  tumours,  it  is  comparatively  rare 
for  them  to  be  met  with  as  a  complication  of  labour.  Ingeneral, 
the_presence  of  a  fibrjjid_ajiri£axsjp  prevent  pregnancy.   ITmay  also  ,r 

lead  to  abortion  or  premature  labour.    The  dangers  to  which  a  '  ~A~  ' 

fibroid  tumour  complicating  labour  may  lead  are  inefficient  ork 

irregular  contractions  of  the  uterus,  ante-partum,  or  more  fre-v\AX0|' : 

quently  post-partum,  haemorrhage — the  latter  depending  upon  the  f. 

failure  of  the  uterus  to  contract — obstruction  to  the  passage  of  the 

foetus  when  the  tumour  occupies  the  pelvis,  sometimes  rupture  of  w*j 

the  uterus  from  the  combined  effect  of  the  obstruction  and  partial 

atrophy  or  weakness  of  the  uterine  muscle,  and  subsequent  inflam-l'l 

mation  or  sloughing  of  the  growth  from  the  effect  of  bruising  or  ,^.  .'1  ,  ^IjH' 

pressure,  with  consequent  risk  of  septicaemia.    Uterine  contractions  ' 

are  apt  to  be  unusually  painful.    A  fibroid  tumour  also  appears  to 

predispose  to  placenta  prasvia,  and  may  then  render  version  or  other 

treatment  difficult,  if  the  fibroid  occupies  the  lower  part  of  the 

uterus. 

If  the  fibroids  are  corporeal  and  subserous,  especially  if  pedun- 
culated, generally  labour  is  but  little  disturbed,  unless  their  size  is 
so  great  as  to  interfere  with  the  action  of  auxiliary  muscles.  If 
they  are  interstitial,  or  submucous,  the  chief  risk  of  haemorrhage 
occurs,  since  the  due  contraction  of  the  uterus  is  then  apt  to  fail. 
If  a  fibroid  obstructs  labour  by  occupying  the  pelvis,  it  generally  lies 
behind  the  cervix.  It  may  then  be  either  a  corporeal  sub-peritoneal 
fibroid,  which  has  dropped  down  into  the  pelvis,  or  a  sub-peritoneal 
outgrowth  from  the  cervix.  The  latter  is  much  the  more  serious, 
since  it  cannot  be  pushed  up  out  of  the  pelvis.  Labour  may  also  be 
obstructed  by  a  large  fibroid  polypus,  coming  down  in  advance  of  the 
presenting  part  (see  Fig.  149),  by  a  sub-mucous  fibroid  in  the  lower 
part  of  the  uterus  or  cervix,  or  by  a  general  fibroid  elongation  and  en- 
largement of  the  cervix,  generally  of  the  anterior  lip.  Fibroids  gene- 
rally enlarge  with  the  stimulus  of  pregnancy,  and  they  may  at  the  same 


458 


ANOMALIKS  OF  SOFT  PARTS. 


time  become  soft  from  oedema  or  cystic  formation.  In  sucli  case  the 
growth  may  be  difficult  to  distinguish  from  an  ovarian  tumour. 

Treatment. — If  the  fibroids  are  corporeal,  and  do  not  occupy 
the  pelvis,  all  that  is  generally  necessary  is  to  take  special  pains  to 
secure  due  contraction  of  the  uterus  in  the  third  stage  of  labour  and 
afterwards.  It  is  well  to  give  a  dose  of  ergot  after  delivery.  If  a 
subserous  fibroid  occupies  the  pelvis,  so  as  to  obstruct  the  passage  of 


Fig.  149.— Labour  impeded  by  uterine  polypus. 


the  foetus,  the  first  effort  should  be  to  push  it  up  out  of  the  pelvis. 
By  this  means  the  necessity  for  even  Csesarian  section  may  sometimes 
be  averted.  The  attempt  may  first  be  made  with  the  patient  in 
the  knee-elbow  position,  with  the  fingers  in  the  vagina,  or,  if  that 
fails,  in  the  rectum.  If  this  also  fails,  an  anaesthetic  should  be 
administered,  and  the  attempt  repeated  with  the  patient  in  the 
semi-prone  position.  It  is  sometimes  of  service  to  introduce  the 
half-hand  into  the  rectum.  If  reposition  fails,  delivery  may  be 
effected  by  forceps  or  craniotomy  according  to  circumstances.  The 
latter  operation  will  generally  be  required,  and  delivery  through  the 
flattened  space  is  usually  best  effected  by  the  cephalotribe.  If 
extraction  after  craniotomy  is  likely  to  be  difficult,  that  is  to  say,  if 
the  tumour  does  not  leave  a  space  in  the  pelvis  measuring  as 
much  as  2^  inches  in  its  smallest  diameter,  and  at  least  4  inches 
in  the  diameter  bisecting  the  former  at  right  angles,  it  is  better 
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to  resort  at  once  to  Caesarian  section.  The  results,  however,  are 
less  favourable  than  in  cases  of  contracted  pelvis. 
But,  besides  saving  the  child,  the  operation  has  the 
advantage  that  the  ovaries  may  be  removed,  in 
order  to  save  the  patient  from  the  risk  of  future 
pregnancies,  and  cause  shrinking  of  the  tumour.  IHffifi1'' 
Or,  if  the  tumour  is  large,  the  whole  uterus,  with 
the  tumour,  may  be  removed  by  Porro's  operation. 

If-  a  case  comes  under  observation  before  full 
term,  a  trial  should  be  made  whether  the  tumour 
can  be  pushed  up  out  of  the  pelvis.  If  this  is 
not  the  case,  it  is  desirable  to  induce  abortion  or 
premature  labour,  if  there  is  a  prospect  of  delivery 
through  the  natural  passages  by  this  means.  Care 
must  be  taken  not  to  mistake  the  sac  of  an  extra- 
uterine pregnancy,  which  generally  lies  behind 
the  uterus,  for  a  fibroid  or  ovarian  tumour  com- 
plicating uterine  pregnancy. 

Enucleation. — In  the  case  of  a  submucous  fibroid 
presenting  at  the  lower  part  of  the  uterus  below 
the  foetus,  enucleation  of  the  fibroid  before  delivery 
may  be  the  best  treatment,  if  delivery  is  likely 
to  be  otherwise  very  difficult.     If  there  is  any 
constriction  at  the  lower  margin  of  attachment, 
forming  a  demarcation  between  the  tumour  and 
the  uterine  wall,  this  may  generally  be  effected. 
If  the  greatest  diameter  of  the  tumour  can  be  made 
out  as  being  larger  than  its  base,  a  large  ecraseur 
may  be  used,  and  a  loop  of  strong  single  steel  wire 
passed  over  the  tumour.     Otherwise  enucleation 
must  be  commenced  from  below.     The  mucous 
membrane  may  be  incised  with  scissors  along  the 
lower  margin  of  attachment,  and  the  tumour  then 
enucleated  with  the  fingers    or   with  Thomas's 
serrated  scoop  (Fig.    150).     Traction  upon  the 
tumour,  by  means  of  strong  tenaculum  forceps 
fixed  into  it,  will  assist  the  operation.    It  is  neces- 
sary for  the  safety  of  this  operation  that  there 
should  be  a  sufficient  thickness  of  uterine  wall 
covering  the  tumour  outside. 

If  fibroid  enlargement  of  the  anterior  lip  is  likely 

^n.cij,  wibn  me  galvanic  ecraseur,  if  this    serrated  scoop  for 
instrument  is  available.    A  fibroid  polypus  is  a   nite™***  flb" 
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SYf^  f°rmidable  complication.     It  can  easily  be  removed 
with  the  rfcraseur,  or,  m  the  absence  of  an  ecraseur,  with  scissors 
before  delivery.     If  a  polypus  is  detected  only  ^  ^  > 

it  should  still  be  at  once  removed,  lest  sloughing  should  occur 
and  consequent  septic  absorption. 

Ovarian  Tumours.— An  ovarian  tumour  in  the  abdomen  does 
not  generally  interfere  with  labour  further  than  by  making  the 
pains  less  effective.  Delivery  by  forceps  may  be  called  for  on 
tins  account.    If  an  ovarian  tumour  lies  in  the  pelvis  behind  the 


Fig.  151.— Labour  impeded  by  ovarian  tumour. 

cervix,  it  is  liable  to  obstruct  delivery  like  a  fibroid  in  the  same 
position  (Fig.  151).  It  is  still  more  likely  than  a  fibroid,  in 
consequence  of  the  pressure  to  which  it  is  subjected,  to  undergo 
inflammatory  or  necrotic  processes  afterwards,  or  to  rupture  into 
the  peritoneal  cavity.  Of  57  recorded  cases  collected  by  Playfair,* 
13,  or  22-8  per  cent.,  ended  fatally. 

Treatment. — As  in  the  case  of  a  fibroid  tumour  obstructing 
the  pelvis,  the  best  treatment  is  to  push  up  the  tumour  out  of  the 
pelvis,  either  in  labour,  or  during  pregnancy  if  the  case  comes 
then  under  observation.  Induction  of  abortion  or  premature 
labour  may  be  indicated,  if  this  cannot  be  done.    If  the  tumour 


*  Obstet.  Trans.,  Vol.  IX. 


PKOLAPSE  OF  VAGINA. 


461 


cannot  be  pushed  up,  it  should  be  punctured  through  the  vagina 
This  should  be  done  even  if  it  is  apparently  solid,  and  even  it 
there  is  doubt  whether  it  may  not  be  a  fibroid  tumour  of  the 
uterus  for  tenseness  of  fluid  may  give  the  impression  of  hardness, 
especially  if  a  cyst  has  suppurated,  and  is  surrounded  with  inflam- 
matory products.    For  the  puncture  an  aspirator  may  be  used,  with 
not  too  small  a  needle,  lest  the  fluid  prove  to  be  thick  and  tenacious 
The  vao-ina  should  first  be  syringed  with  an  antiseptic  solution,  and 
the  aspirator  needle  immersed  in  the  same.    In  the  case  of  a  multi- 
locular  cyst,  the  needle  may  have  to  be  passed  in  several  directions, 
in  order  to  secure  the  greatest  amount  of  diminution.    Even  if  the 
swelling  is  originally  not  large  enough  to  be  likely  to  render  delivery 
impossible,  yet,  if  it  is  of  any  considerable  size,  it  is  desirable  to 
puncture  it,'  if  it  appears  to  contain  fluid,  in  order  to  dimmish  the 
risk  of  bruising  and  inflammatory  change  afterwards.     If  any  con- 
siderable swelling  remains  after  puncture,  reposition  may  be  again 
attempted  with  a  better  prospect  of  success. 

In  the  case  of  a  tumour  mainly  occupying  the  abdomen,  but 
bavin*  a  solid  portion  in  the  pelvis,  tapping  by  the  abdomen, 
instead  of  through  the  vagina,  might  be  indicated.  Under  similar 
circumstances,  ovariotomy  might  sometimes  be  the  best  treatment, 
if  delivery  were  likely  to  be  very  difficult. 

The  crreatest  possible  diminution  of  the  tumour  having  been 
attained"  delivery  must  be  effected,  if  necessary,  by  forceps  or 
craniotomy.  In  some  cases  it  has  been  necessary  to  have  recourse 
to  Caesarian  section.  In  such  a  case,  after  the  abdominal  incision 
had  been  made,  trial  might  be  made  first  whether  the  tumour  could 
be  removed  through  the  abdomen  without  opening  the  uterus. 

Hydatid  tumours  of  the  pelvis  are  of  rare  occurrence  in 
Britain,  but  may  possibly  form  an  obstruction  of  labour  like  an 
ovarian'  tumour.  The  nature  of  the  tumour  could  hardly  ^  be 
diagnosed  before  puncture,  unless  from  the  presence  of  a  similar 
tumour  in  connection  with  the  liver,  or  in  other  parts.  The 
obstruction  caused  by  the  tumour  will  generally  be  overcome  by 
puncture. 

Prolapse  of  the  Vagina. — "When  the  vagina  has  been  pro- 
lapsed before  pregnancy  or  during  pregnancy,  the  hypertrophied 
tissue,  especially  the  anterior  vaginal  wall,  may  be  pushed  down  in 
front  of  the  head,  become  oedematous  from  pressure,  and  cause  a 
certain  amount  of  obstruction.  Sometimes  a  pouch  of  the  bladder, 
forming  a  cystocele,  descends  with  the  vagina.  If  this  contains 
urine,  a  tense  swelling,  causing  increased  obstruction,  may  be  formed. 
The  treatment  is  to  empty  the  bladder  by  catheter,  and  retract  the 
prolapsed  mucous  membrane  with  the  fingers  as  the  head  is  passing. 
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Distended  Bladder. — Retention  of  urine,  from  pressure  of  the 
presenting  part  on  the  neck  of  the  bladder,  is  not  uncommon  in 
labour.  The  top  of  the  bladder  rises  in  the  abdomen  with  the 
lengthening  of  the  cervix  and  upward  travelling  of  the  internal  os 
uteri.  If  the  abdomen  be  examined,  therefore,  a  distended  bladder 
is  always  easily  recognised  as  an  elastic  fluctuating  swelling  in  front 
of  the  lower  part  of  the  uterus.  Its  effect  in  rendering  pains 
ineffective  has  already  been  considered  (see  p.  431).  In  passing  a 
catheter  it  must  be  remembered  that  the  meatus  is  often  displaced 
forward  by  swelling  and  descent  of  the  vaginal  wall,  and  the 
urethra  lengthened  by  stretching.  The  urine,  moreover,  is  con- 
tained only  in  the  upper  part  of  the  bladder.  It  is  preferable, 
therefore,  to  use,  not  a  short  female  catheter,  but  an  elastic  male 
catheter.  If  the  catheter  is  arrested  at  the  point  where  the  head 
rests  against  the  pubes,  the  head  should  be  pushed  up  in  an  interval 
between  pains,  and  the  tip  of  the  catheter  guided  forward  by  the 
finger  in  the  vagina  so  as  to  pass  the  head. 

Vesical  Calculus. — Calculus  is  very  rare  in  women,  and  still 
rarer  as  a  complication  of  labour.  Cases  have,  however,  been 
recorded  in  which  a  calculus  has  become  impacted  between  the 
descending  head  and  the  pubes,  or  fixed  at  the  entrance  of  the 
urethra,  and  formed  an  obstacle  to  labour.  The  diagnosis,  if 
any  doubt  existed,  would  be  at  once  decided  by  the  use  of  the 
bladder  sound. 

Treatment. — The  calculus  should,  if  possible,  be  pushed  out  of 
the  way  above  the  pubes.  The  elevation  of  the  bladder  in  labour 
will  generally  facilitate  this.  If  it  does  not  otherwise  succeed,  the 
attempt  should  be  repeated  in  the  knee-elbow  position,  the  head 
being  pushed  backward.  If  the  calculus  is  firmly  impacted  and 
cannot  be  pushed  up,  it  may  be  extracted  after  rapid  dilatation  of 
the  urethra,  if  small.  If  it  is  large,  vaginal  lithotomy  may  be 
performed,  if  necessary,  by  a  longitudinal  incision,  and  the  wound 
closed  by  sutures  when  delivery  is  completed. 

Vaginal  Enterocele. — Prolapse  of  the  posterior  vaginal  wall, 
independently  of  pregnancy,  is  often  accompanied  by  rectocele. 
Much  more  rarely  some  portion  of  the  small  intestine,  omentum,  or 
some  part  of  the  large  intestine,  as  the  sigmoid  flexure,  descends 
into  the  pouch  of  Douglas,  which  is  always  drawn  down  into  the 
swelling  (Fig.  152).  Thus  a  kind  of  vaginal  hernia  is  formed.  In 
rare  cases,  such  an  enterocele  may  be  pushed  down  in  front  of  the 
head  in  labour,  and  its  return  prevented  by  the  pressure.  Such 
a  swelling  will  be  resonant,  with  gurgling  on  pressure.  The  diag- 
nosis will  be  made  certain  by  combined  vaginal  and  rectal  examina- 
tion.   The  treatment  is  to  return  the  hernia  by  pressure,  with  the 
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aid,  if  necessary,  of  the  knee-elbow  position,  the  head  being  pushed 
backward.  If  this  does  not  succeed,  the  attempt  may  be  made  with 
the  aid  of  chloroform,  the  patient  being  in  the  semi-prone  position. 
This  also  failing,  delivery  may  be  hastened  with  forceps. 

Thrombus  of  the  Vagina  and  Vulva. — Thrombus  of  the 
vagina  or  vulva  arises  from  rupture  of  veins.  It  rarely  occurs  in 
pregnancy,  unless  from  the  effect  of  violence,  more  frequently  in 
actual  labour.  The  causes  are,  first  the  vascular  distension  of 
pregnancy,  next  the  obstacle  to  venous  return  from  pressure  of  the 
presenting  part,  and  finally  the  increased  venous  pressure  due  to  the 
bearing-down  efforts.  In  other  cases  the  lesion  of  the  vessels  may 
be  caused  by  the  advance  of  the  presenting  part,  more  rarely  by 
some  operative  interfer- 
ence. In  some  cases  a 
tense  swelling  is  produced 
large  and  hard  enough  to 
form  an  obstacle  to 
delivery.  In  others  the 
swelling  is  comparatively 
small,  or  only  becomes 
manifest  after  delivery. 
The  surface  may  rupture 
from  tension  or  be  lacer- 
ated in  delivery,  and  then 
profuse  haemorrhage  may 
occur,  even  to  such  an 
extent  as  to  prove  fatal. 
Afterwards  there  is  danger 
of  septicaemia  from  break- 
ing down  of  the  effused        -m™  ico   t>„„i  *     *  •        •  , 

°  .  -big.  152.— Prolapse  of  posterior  vaginal  wall 

clot,  especially  if  exposed  with  eiiterocele. 

to  the  air.  Most  frequently 

the  effusion  commences  close  to  the  vaginal  outlet  on  one  side,  and 
extends  thence  up  the  vagina,  and  outwards  towards  the  labium. 
Occasionally  the  blood  has  extended  to  a  much  greater  distance, 
as  to  the  iliac  fossa  or  beneath  the  abdominal  wall. 

Generally  the  swelling  increases  rapidly  and  is  accompanied  by 
acute  tearing  pain  in  the  part  affected,  and  extending  to  the  thigh. 
Marked  symptoms  of  anaemia  may  appear  at  the  same  time.  If 
the  lesion  is  caused  by  the  head  itself,  the  effusion  may  be  kept  in 
check-  by  pressure,  and  only  increase  more  gradually  after  delivery 
is  completed.  Tin:  swelling  is  tense  but  fluctuating,  while  the  blood 
remains  fluid,  the  surface  dark  blue  and  translucent.  As  clot  forms 
the  swelling  becomes  harder.    The  vagina  may  be  so  much  narrowed 
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as  to  impede  the  escape  of  the  lochia.  The  surface  may  give  way, 
only  after  an  interval  of  some  days,  and  then  there  is  danger  of 
recurrent  hemorrhage.  The  suppuration  which  follows  rupture  or 
artificial  opening  may  lead  to  necrosis  of  tissue  round,  or  burrowing 
abscesses,  as  well  as  to  septicemia.  In  favourable  cases  resolution 
occurs  without  rupture. 

Thrombus  of  vagina  or  vulva  does  not  occur  more  than  once  in 
2000  or  3000  deliveries.  As  a  cause  of  obstruction  to  labour,  it  is 
very  much  more  rare  even  than  this.  When  the  effusion  is  exten- 
sive, the  prognosis  is  a  rather  serious  one.  In  67  cases  collected 
by  Winckel*  there  were  6  deaths,  or  12-7  per  cent.,  and  other 
authorities  have  given  a  much  more  unfavourable  estimate  than  this. 
Under  favourable  circumstances,  however,  the  results  may  be  better. 
Still  more  rare  instances  have  been  recorded  of  thrombus  affecting, 
not  the  lower  part  of  the  vagina  or  vulva,  but  the  tissue  immediately 
surrounding  the  cervix. 

Treatment.— If  the  commencing  formation  of  a  thrombus  in 
labour  is  detected  early,  the  foetus  should  be  extracted  with  forceps 
as  quickly  as  possible,  since  the  relief  of  venous  obstruction  is  the 
best  means  to  stop  the  bleeding.  If  the  swelling  is  so  large  as  to 
prevent  delivery,  it  must  be  first  incised.  The  bleeding  may  be 
stopped  by  pressure  with  absorbent  cotton  soaked  in  a  solution  ot 
perchloride  or  subsulphate  of  iron  and  tucked  into  the  opening  or 
by  drawing  the  head  quickly  down  upon  the  opening.  Bleeding 
after  delivery  must  be  stopped  in  the  same  way  by  pressure  with 
cotton  soaked  in  a  styptic.  If  the  opening  is  within  the  vagina, 
pressure  by  a  hydrostatic  dilator  filled  with  cold  water  may  be 
added  This  must  be  removed  from  time  to  time  for  the  vagina  to 
be  svringed,  and  will  not  have  to  be  continued  more  than  about 
twelve  hours.  Dangerous  bleeding  may  be  kept  in  check  by 
pressure  with  the  finger  alone,  while  the  cotton  soaked L  in  iron 
solution  is  being  prepared.    Recurrent  bleeding  is  to  be  treated  m 

aT1theTlelivery  is  over,  and  the  thrombus  is  not  ruptured,  it 
should  be  left  unopened  if  possible.  If  it  is  found  to  be  mcreasmg 
in  size,  and  is  within  the  vagina,  pressure  may  be  made  upon  it  for 
a  time  by  the  hydrostatic  dilator  filled  with  cold  water  The 
thrombus  should  only  be  opened  if  the  surface  is  becoming  doughy, 
if  there  are  signs  of  suppuration  in  it,  or  general  signs  of-  sept  c 
absorption  attributed  to  its  presence  or  again  if  fl»  swetog* 
enormous  that  there  is  no  hope  of  its  absorption.  Even  a  delay 
a  few  days  in  opening  is  an  advantage,  for  there  is  then  less  risk  of 
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recurrent  haemorrhage.  If  an  opening  is  made,  it  should  be  fairly 
free,  and  at  a  prominent  yet  dependent  part,  generally  at  the  inner 
side  of  the  labium  majus.  It  is  better  not  to  attempt  to  detach 
clots  from  within,  for  fear  of  setting  up  fresh  bleeding.  If  the 
thrombus  has  ruptured  or  been  opened,  the  aperture  should  be 
frequently  syringed  with  an  antiseptic  solution,  and  iodoform  may 
be  dusted  into  it.  Any  sloughy  and  loose  bits  of  tissue  should  be 
removed. 

(Edema  op  the  Vulva. — In  some  cases,  especially  when 
albmninm-ia  exists,  oedema  of  the  vulva  may  be  so  great  as  to  form 
some  hindrance  to  the  exit  of  the  foetus,  and  to  cause  a  risk  of 
injury  to  the  (Edematous  tissue  through  pressure.  In  such  a  case 
it  is  desirable,  before  the  final  stage  of  labour  is  reached,  to  let  out 
the  serum  by  making  numerous  punctures  in  the  (Edematous 
tissue. 
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CHAPTER  XXVIII. 

LABOUR   OBSTRUCTED   BY  ANOMALIES   OF   THE  OVUM. 

Shoulder,  Arm,  and  Transverse  Presentations. 

Although  the  term  transverse  presentation  or  "  crossbirth  "  is 
frequently  used,  it  is  very  rare  for  the  long  axis  of  the  fetus  to  lie 
transversely  in  the  uterus,  either  in  pregnancy,  or  at  the  onset  ol 
labour.    Almost  the  only  case  in  which  the  foetus  actually  lies 
transversely  is  that  in  which  the  abdomen  is  so  contracted  from 
above  downwards  in  consequence  of  spinal  deformity  that  there  is 
more  room  for  the  axis  of  the  foetus  in  a  transverse  than  in  its  usual 
position     The  shape  of  the  uterus  then  accommodates  itself  to  the 
necessity  of  the  case.    In  the  cases  often  called  transverse  presenta- 
tions the  axis  of  the  foetus  for  the  most  part  really  lies  obliquely  m 
the  first  instance,  the  head  lower  than  the  breech.    The  head  is 
then  displaced  to  one  side  of  the  brim  instead  of  descending  into  it, 
and  the  shoulder  becomes  usually  at  first  the  presenting  part.  As 
the  shoulder  is  pressed  more  deeply  into  the  brim,  the  head  is 
deflected  more  and  more  upwards,  and  the  long  axis  of  the  child 
becomes  more  nearly  transverse  than  at  first.    After  the  rupture  of 
the  membranes  the  arm  frequently  is  prolapsed,  and  so  becomes  the 
presenting  part  (Fig.  1 53,  p.  467),but  the  mechanism  is  not  essentially 
different,  whether  the  shoulder  or  arm  present.     More  rarely  other 
parts  of  the  foetus  present,  such  as  the  back,  or  the  abdomen,  the 
foetus  in  the  latter  case  being  in  a  position  of  excessive  extension  or 
opisthotonos,  instead  of  the  usual  position  of  flexion     These  pre- 
sentations occur  chiefly  with  a  premature  or  macerated  fetus  which 
is  apt  to  become  doubled  up  in  various  positions.    They  have  a 
tendency  to  become  converted  into  shoulder  presentations     In  rare 
cases  the  so-called  compound  presentations  occur  such  as  han ds  and 
feet  together,  or  feet  with  head.    In  these  cases  the  axis  of  the  fetus 
may  have  considerable  obliquity  or  be  nearly  transverse  or  i  may 
be  much  doubled  upon  itself.    The  presentation  of  feet  mth  head 
Implies  that  the  legs  are  extended  upon  the  thighs  instead  of  being 
flexed  as  usual. 
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In  all  these  presentations  the  foetus  is  moulded  into  such  a  shape 
that  it  forms  a  wedge  with  the  base  uppermost,  the  dimensions  of 
the  base  being  as  a  rule  so  large  that  it  cannot  possibly  pass 
through  the  pelvis.  In  the  case  of  shoulder  or  arm  presentation 
the  base  of  the  wedge  is  formed  by  the  diameter  of  the  head  in 
addition  to  that  of  the  thorax.  As  a  rule,  therefore,  delivery  is 
impossible,  except  by  artificial  means. 

Frequency. — The  frequency  of  shoulder  or  transverse  presen- 
tation in  its  different  varieties  has  been  estimated  at  from  1  in  130 
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Fig.  153.— Arm-presentation  in  the  dorso-anterior  position. 


to  1  in  250  cases.  In  the  Guy's  Hospital  Charity  it  was  1  in  354 
in  49,588  births.  ' 

Causation.— All  abnormal,  and  especially  oblique  and  trans- 
verse, positions  of  the  fetus  are  relatively  common  in  pregnancy 
before  full  term,  and  tend  to  become  rectified  by  the  mutual  adap- 
tation of  the  uterus  and  the  fetus,  as  previously  described  (see 
p.  97)  Immaturity  of  the  fetus  is  therefore  an  important  cause 
of  shoulder  presentations.  Another  is  death  or  maceration  of  the 
fetus,  for  then  the  tonicity  by  which  it  maintains  its  axis,  and  the 
muscular  movements  by  which  adaptations  are  aided,  both  fail  In 
the  development  of  shoulder  presentations  out  of  a  slightly  oblique 
posit.on  ot  the  long  axis,  contraction  of  the  pelvic  brim,  especially 
contraction  of  the  conjugate  diameter,  plays  an  important  part. 

H  II  2 
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For  if  the  foetal  Lead  is  unable  easily  to  enter  the  brim,  it  is  more 
likely  to  be  deflected  to  one  side  toward  the  iliac  fossa.  If  on  tbe 
other  hand  it  can  lie  deeply  in  the  pelvis  before  the  onset  of  labour, 
its  displacement  is  unlikely.  Thus  women  who  have  a  contracted 
pelvis  are  liable  to  have  shoulder  presentations  recurring  in  succes- 
sive labours.  In  conjunction  with  pelvic  contraction  sufficient^  to 
.  keep  the  head~above  the  brim,  obliquity  of  tbe  uterus  is  an  im- 
T  •  portant  cause.  The  uterine  force"  being  oblique  tends  to  push  the 
Head  toward  the  opposite  iliac  fossa.  Thus  the  head  lies  more 
frequently  in  the  left  iliac  fossa,  and  this  fact  is  probably  explained 
by  the  fundus  uteri  being  generally  oblique  toward  the  right. 

Other  causes  are  those  which  act  _by  interfering ,  withjhe^natural 
^*  adai^atknToT  the  foetus  to  the  shape  of  the  uterus  through  uterine 
contractions.    These  are  laxity  or  weakness  of  the  uterine  muscle, 
excess  of  liquor  amnii,  twin  pregnancy,  and  want  of  space  m  the 
ft, .  abdomen  due  to  spinal  deformity.    Laxity  of  the  uterine  muscle  may 
be  one  reason  for  shoidder  presentation  being  relatively  common  m 
multipara.    Other  reasons  are  that  the  uterus  is  more  often  oblique 
or  anteverted,  from  diminished  tone  of  abdominal  walls,  and  that 
the  head  does  not  generally  lie  so  low  in  the  pelvis  before  labour, 
on  account  of  the  condition  of  the  cervix.    When  liquor  ammi  is 
V>  .  excessive,  the  uterine  action  has  little  effect  in  producing  adaptation 
during  pregnancy.    If  the  fluid  escapes  gradually  on  rupture  ol  the 
membranes,  rectification  may  then  be  effected.    If  it  escapes 
suddenly,  the  foetus  may  become  fixed  in  any  abnormal  position 
e-  In  twin  pregnancy,  not  only  is  the  force  of  adaptation  almost 
abolished  Tb-uTone  foetus  may  displace  the  other  by  pressure.  In 
A  placenta  previa  also  there  is  a  greater  tendency  to  shoulder  presen- 
1  tation,  when  the  mass  of  the  placenta  prevents  the  head  from  resting 
so  low  in  the  uterus  during  pregnancy.  _ 

Varieties.— Shoulder  and  transverse  presentations  are  divided 
into  two  main  varieties,  dorso-anterior,  in  which  the  back  of  the  child 
is  directed  forward  (see  Fig.  153,  p  467),  and  abdommo-^terior, 
in  which  the  abdomen  is  directed  forward  (see  Fig.  154,  p.  469). 
Each  of  these  again  is  divided  into  two  varieties,  according  as  the 
head  lies  in  the  right  or  the  left  iliac  fossa.    In  most  cases  the  back  is 
not  directed  precisely  backward  or  forward  but  somewhat  obliquely 
as  in  the  cranial  positions  out  of  which  the  shoulder  » 
are  developed.    The  relative  frequency  of  the  varieties  of  shoulder 
present  is  in  accordance  with  that  of  the  different  posi^is  o 
the  vertex.    Thus  dorso-anterior  positions  are  about  twice  as  frequent 
ll  abdolno-anterio,    The  uterus  being  usually  rotated  ^ 
to  the  right,  the  transverse  or  broadest  diameter  of  the >  Moulders 
generally  lies  nearly  in  the  right  oblique  diameter  of  the  pelvis, 


SHOULDER  PRESENTATION. 


469 


rather  than  exactly  transversely.  Hence  the  head  generally  lies 
somewhat  more  forward  in  the  iliac  fossa  if  it  goes  toward  the  left 
side  than  if  it  goes  toward  the  right,  being  displaced  laterally  in 
reference  to  the  shoulders.  Prolapse  of  the  funis  is  relatively 
common,  the  umbilicus  being  brought  lower  than  normal,  and  the 
os  not  so  well  filled  as  by  the  head. 

Diagnosis. — In  the  early  stage  of  labour,  the  presenting  part 
lies  higher  than  usual,  and  may  on  that  account  be  difficult  to  reach 
or  to  make  out ;  the  bag  of  membranes  forms  a  longer  and  less  wide 
prominence  than  usual ;  and  the  labour  often  comes  on  slowly  and 


Fig.  154.— Arm-presentation  in  the  abdomino-anterior  position. 

insidiously,  the  os  having  less  stimulus  from  pressure.  After  the 
rupture  of  the  membranes,  the  pains  may  even  appear  to  subside. 
This  sometimes  has  the  unfortunate  result  that  the  accoucheur  is 
not  sent  for  betimes. 

Transverse  or  oblique  positions  of  the  fcctus  can  always  be  easily 
made  out  on  abdominal  palpation,  provided  that  the  uterus  is  lax 
and  the  abdominal  walls  not  excessively  thick  from  fat ;  and  fre- 
quently the  position  can  be  easily  changed  by  external  pressure 
only.  Instead  of  one  broad  firm  portion  of  the  foetus—  the  breech, 
being  ielt  toward  the  fundus,  two  firm  portions— the  breech  and  the 
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head,  are  felt,  and  these  are  displaced  towards  opposite  sides.  The 
head  generally  lies  in  one  or  other  iliac  fossa.  In  all  cases,  there- 
fore, in  which  the  presentation  cannot  he  made  out  on  vaginal 
examination,  or  in  which  shoulder  presentation  is  suspected,  a  care- 
ful abdominal  examination  should  be  made.  If  the  membranes 
have  been  ruptured  for  some  time,  and  the  uterus  has  closed  tightly 
round  the  foetus,  it  is  more  difficult  to  make  out  the  head  distinctly 
through  the  hard  uterine  wall,  especially  if  it  lies  rather  backward. 

It  is  of  the  greatest  importance  to  make  an  early  diagnosis  in 
shoulder  presentation,  so  that,  if  possible,  the  position  may  be 
rectified  before  the  rupture  of  the  membranes,  and  that,  at  any  rate, 
this  rectification  may  be  carried  out  before  the  uterus  has  become 
closely  contracted  round  the  child,  and  version  thus  rendered  diffi- 
cult. If,  therefore,  the  presentation  cannot  be  made  out  with  com- 
plete certainty  by  one  or  two  fingers,  the  half  hand  or  whole  ^  hand 
should  be  introduced  into  the  vagina  so  as  to  reach  high  in  the 
pelvis  and  settle  any  doubt.  The  examination  should  be  made  only 
in  the  absence  of  a  pain  and  when  the  membranes  are  quite  lax, 
lest  these  should  be  ruptured  prematurely.  If  pains  are  frequent 
and  vigorous,  it  is  well  to  administer  chloroform  for  the  purpose. 
Otherwise  the  reflex  stimulus  caused  by  the  hand  may  excite  a 
violent  pain,  which  ruptures  the  membranes. 

The  shoulder  can  hardly  be  mistaken  for  anything  else  except 
the  breech,  a  mistake  which  I  have  known  to  be  made  with  disas- 
trous results.  The  distinctive  points  about  the  shoulder  are  the 
borders  of  the  axilla,  and  especially  the  ribs  below  it,  which  are 
quite  characteristic.  The  spine  of  the  scapula  and  the  clavicle  will 
also  be  felt.  On  the  other  hand,  the  breech  is  positively  diagnosed 
by  the  sacral  spines  and  the  anus.  The  direction  of  the  axilla  will 
«ive  that  of  the  body,  and  the  head  will  therefore  lie  m  the  oppo- 
site direction.  Indeed  it  can  often  be  reached  by  the  examining 
hand.  The  positions  of  the  clavicle  and  spine  of  the  scapula  will 
show  whether  the  back  is  directed  forward  or  backward. 

The  elbow  is  distinguished  from  the  knee  by  its  being  less  broad, 
and  having  the  sharp  projection  of  the  olecranon.  As  this  distinc- 
tion is  not  always  quite  easy,  it  is  well,  if  the  slightest  doubt  exists 
and  the  membranes  are  already  ruptured,  to  bring  down  the  hand 
or  foot,  which  can  quite  readily  be  distinguished.  This  measure  is 
entirely  free  from  any  disadvantage  in  both  cases. 

The  hand  is  distinguished  from  the  foot  by  the  length  and  mobility 
of  the  fingers,  which  often  grasp  the  examining  finger,  and  still 
more  by  the  thumb,  separated  from  the  fingers,  and  the  absence  o 
the  prominence  of  the  heel.    The  most  characteristic  points  about 
the  foot  are  the  projection  of  the  heel  and  the  malleoli  of  the  ankle. 
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To  distinguish  whether  right  hand  or  left  is  presenting,  place  the 
fingers  on  the  flexor  surface  of  the  hand  as  in  shaking  hands.  If 
then  the  thumb  is  directed  in  the  same  way  as  the  thumb  of  the 
examining  hand,  as  it  would  be  in  shaking  hands,  the  hand  is  the 
same,  right  or  left,  as  the  examining  hand.  The  position  of  the 
foetus  may  also  be  determined  from  that  of  the  arm  when  prolapsed 
in  the  vagina,  in  the  following  way.  Draw  the  arm  gently  down- 
ward, and  hold  it  in  a  position  of  moderate  (not  excessive)  supina- 
tion. The  palm  of  the  hand  will  then  look  towards  the  abdomen, 
and  the  thumb  towards  the  head.  Any  one  may  readily  test  th« 
applicability  of  this  rule  by  stretching  out  his  own  hand  in  a  position 
of  supination. 

Prognosis. — The  prognosis  will  depend  upon  the  stage  at  which 
the  malposition  is  detected  and  the  skill  of  the  treatment.  Churchill 
estimated  the  mortality  of  the  mothers  as  being  as  high  as  1  in  9, 
and  that  of  the  children  as  1  in  2.  In  the  Guy's  Hospital  Lying-in 
Charity,  in  49,588  births,  there  were  140  shoulder  or  transverse 
presentations,  and  among  these  three  deaths,  two  from  septicaemia, 
one  from  rupture  of  the  uterus  before  assistance  arrived.  70  per 
cent,  of  the  children  were  stillborn,  including  the  premature 
children. 

Natural  terminations. — Although,  in  the  majority  of  cases, 
it  is  impossible  for  delivery  to  take  place  by  the  natural  forces,  yet 
to  this  rule  there  are  the  following  exceptions. 

Spontaneous  rectification. — A  change  by  which  the  oblique  position 
of  the  fcetus  is  converted  into  a  normal  one,  with  the  head  present- 
ing, is  common  during  pregnancy,  and  may  occur  even  during 
labour.  As  a  general  rule,  but  not  invaria.b]y14.t-m-naRftssajy-fnr  its 
occurrence  that  the  m^rnbranes  shoidd  remain  unbroken.  The  force 
which  brings  the  head  toward  the  uterine  axis  is  the  effect  of  the 
contraction  of  the  circular  muscular  fibres.  It  has  already  been 
explained  that  the  uterus,  in  contracting,  no  longer  acts  like  a  shape- 
less bag  ;  but  tends  to  assume  its  own  pear-shaped  form  ;  and  the 
relatively  great  strength  of  the  contraction  of  the  circular  fibres  is 
shown  by  the  fact  that  normally  the  foetal  axis  is  lengthened,  not 
shortened,  during  the  pains  (see  page  163).  Spontaneous  rectifica- 
tion is  Erjomoted  if  the  patient  lies  on  the  side  oyyosite  to  that 
toward  which  the  breech  is  deflected.  For  then  the  breed i  gravitates 
towards  the  middle  line  ;  and  therefore  tends  to  bring  the  opposite 
frctal  pole— the  head,  also  towards  the  middle  line.  Eectification  is 
more  likely  to  happen  with  a  living  child,  for  then  the  Foetal  axis 
lias  greater  tonicity,  and  also  the  movements  of  the  child  themselves 
promote  adaptation.  The  relative  frequency  of  spontaneous  rectifi- 
cation cannot  be  estimated,  for  it  may  often  have  occurred  in  the 
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first  stage  of  labour,  before  an  examination  is  made.  In  the  Guy's 
Charity,  out  of- 7  V  cases  of  shoulder  and  transverse  presentations  in 
the  twelve  years,  1863 — 1875,  spontaneous  rectification  occurred 
in  two,  after  rupture  of  the  membranes  and  prolapse  of  the  arm, 
the  head  coming  clown  by  the  side  of  the  arm,  and  the  child  being 
expelled  without  assistance. 

Spontaneous  version. — In  spontaneous  version  the  long  axis  of  the 
fetus  is  not  brought  into  coincidence  with  the  uterine  axis  by  the 
shortest  way,  but  is  changed  into  a  nearly  reversed  position.  The 
breech  is  brought  down  towards  the  mother's  pelvis,  the  shoulder 
recedes  in  the  direction  of  the  head.  Eventually  the  head  ascends 
towards  the  fundus,  the  breech  becomes  the  presenting  part,  and  the 
case  is  terminated  like  one  of  pelvic  presentation.  Unlike  spontaneous 
rectification,  spontaneous  version  generally  occurs  after  _  the  rupture 
of  the  membranes.  As  a  rule,  however,  it  implies  that  the  shoulder 
has  not  descended  very  low  into  the  pelvis,  and  that  the  uterus  has 
not  closed  so  tightly  round  the  child  as  to  prevent  its  having  a  fair 
mobility.  In  some  recorded  cases,  however,  it  has  occurred  several 
hours  after  rupture  of  the  membranes. 

Spontaneous  version  is  not  so  easily  explained  as  spontaneous 
rectification,  for  the  usual  forces  of  adaptation  would  tend  to  pro- 
duce the  latter  change  only.  For  its  production  a  vigorous  but 
unequal  contraction  of  the  uterus  appears  to  be  the  essential.  The 
pressure^of  the  breech  stimulates  that  part  of  the  uterus  which 
covers  it,  especially  the  longitudinal  fibres,  to  contract  powerfully. 
The  breech  is  thus  forced  down  toward  the  pelvis,  and  at  the  same 
time  a  comparative  laxity  of  the  part  of  the  uterus  covering  the 
head  allows  the  head  to  rise,  and  the  presenting  shoulder  to  move 
in  the  direction  of  the  head.  As  soon  as  the  head  has  once  risen 
above  the  level  of  the  breech,  the  usual  forces  of  adaptation  will 
tend  to  complete  the  version,  to  bring  the  axis  of  the  fetus  into 
coincidence  with  that  of  the  uterus,  and  to  make  the  breech  the 
presenting  part.  It  is  clear  that,  for  the  descent  of  the  breech  to 
cause  ascent  of  the  head,  the  axis  of  the  fetus  must  have  a  certain 
decree  of  tonicity.  Hence  as  a  rule  spontaneous  version  takes  place 
with  a  livino-  child  only.  It  is  possible  also  that  the  movements  of 
thTTegTmay  haveliomething  to  do  in  evoking  the  powerful  unequal 
contraction  which  causes  descent  of  the  breech.  By  some  authorities, 
what  has  been  called  spontaneous  rectification  is  included  as  a  variety 
under  the  title  of  spontaneous  version,  but  the  mechanism  of  the  two 
processes  is  opposite  in  character.  In  the  Guy's  Hospital  Charity 
spontaneous  version  occurred  in  4  cases  out  of  77,  living  children 
being  born  by  the  breech. 

Spontaneous  evolution.— In  spontaneous  evolution  the  hj^rernains 
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fbced  in  its  original  position  without  elevation,  and  a  rotation_of 
the  foetus  takes  place  about  the  point  where  the  nack  is  jammed 
against  the  pubes,  aided  by  a  doubling  up  of  the  body.  The  pre- 
senting arm  with  the  shoulder  is  first  driven  deeply  into  the  pelvis. 
Then  more  and  more  of  the  thorax  is  driven  down  beside  and  below 
the  shoulder,  the  body  becoming  doubled  upon  itself.  Some  rota- 
tion of  the  longest  diameter  of  the  doubled  foetus  into  the  antero- 
posterior diameter  of  the  pelvis  occurs  at  this  time  (Fig.  155),  the 
prolapsed  arm  coming  under  the  pubic  arch,  the  breech  into  the 
hollow  of  the  sacrum,  the  head  remaining  above  the  symphysis 
pubis.    The  side  presents  first  at  the  vulva  behind  the  prolapsed 


Pig.  165.— Commencement  of  spontaneous  evolution. 

arm,  then,  the  shoulder  remaining  fixed,  the  breech  is  forced  lower 
and  lower  until  it  is  expelled,  followed  by  the  legs  (Fig.  1 56,  p.  474). 
Then  comes  the  thorax  with  prolapsed  arm,  and  finally  the  head, 
with  the  upper  arm  generally  lying  behind  it  (Fig.  157,  p.  475). 
For  spontaneous  evolution  to  be  possible  the  child  must  be  prema- 
ture, or  moderately  small  relatively  to  the  pelvis,  and  the  pains 
vigorous.  While  spontaneous  version  generally  requires  the  child 
to  be  alive,  m  spontaneous  evolution  it  is  almost  invariably  dead, 
first  because  the  doubling  up  of  the  body' is  greatly  facilitated  by 
the  loss  of  tomcity  which  follows  its  death,  and  secondly  because 
the  clnld  could  hardly  survive  in  such  a  position  the  enormous 
pressure  required  to  cause  the  doubling  up  and  expulsion.    Out  of 


474   LABOUR  OBSTEUCTED  BY  ANOMALIES  OF  THE  OVUM. 


77  cases  in  Guy's  Hospital  Charity,  spontaneous  evolution  occurred 
in  6.  Three  of  the  children  were  premature,  two  were  twin  children, 
and  one  was  decomposed.  In  two  other  cases  spontaneous  evolution 
appeared  to  have  commenced,  and  was  completed  by  artificial  ex- 
traction. The  eight  children  were  all  stillborn.  It  is  of  course 
possible  that  evolution  might  eventually  occur  in  a  larger  proportion 
of  cases,  if  version  were  not  performed. 

Spontaneous  expulsion,  or  evolutio  corpore  condwplicato. — This  is  a 
much  rarer  event  than  the  ordinary  spontaneous  evolution,  and  re- 
quires a  still  greater  capacity  of  the  pelvis  in  proportion  to  the  size 
of  the  fetus.    The  capacity  is,  however,  required  only  in  one  direc- 


Fig.  156.— .Further  progress  of  spontaneous  evolution. 


tion  and  hence  a  contracted  conjugate  diameter  is  not  necessarily 
an  absolute  obstacle.  The  mechanism  is  similar  to  that  of  spon- 
taneous evolution  up  to  the  stage  at  which  the  doubled  side  has 
descended  into  the  pelvis,  and  the  head  is  doubled  back  upon  the 
abdomen  (Fig.  155,  p.  473).  Then,  instead  of  remaining  above 
the  brim,  the  head  enters  the  pelvis,  pressed  deeply  mtojhe  abdo- 
men,  and  the  twopaSTSffitiier  (Fig.  WT,  p.  476).  The  presenting 
shoulder  em^ges  first,  following  the  arm,  then  Jvead  an^abdojnen 
Wether,  the  head  in  advance  of  the  breech,  and  Una  ly  the  le^. 
This  kind  of  evolution  is  promoted  by  traction  upon  the  arm,  the 
presenting  shoulder  here  c"S55g  in  advance.  It  occurs  onlywitha 
lead  fetus,  and  generally  one  either  premature  or  imu uh'uUh  .  £ 
"instance  of  it  occurred  in  23,811  births  m  the  Can  s  .Mortal 
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Charity.  In  the  case  of  abortions,  before  the  child  is  viable,  it  is 
not  so  uncommon. 

Termination  of  neglected  cases. — After  the  rupture  of  the  mem- 
branes, nearly  the  whole  of  the  liquor  amnii  soon  drains  away,  the 
presenting  part  not  filling  up  the  os  closely.  The  uterus  then  con- 
tracts closely  around  the  foetus.  Pains  continuing,  provided  that 
the  case  is  not  terminated  in  any  of  the  ways  already  described, 
retraction  of  the  contractile  portions  of  the  uterus  occurs  (see  p.  428), 
associated  with  great  stretching  of  the  cervix  and  lower  distensible 


■Fig1.  157.— Termination  of  spontaneous  evolution. 

zone  of  the  uterine  body.  This  is  apt  to  lead  to  rupture  in  the 
thinner  portions  of  the  uterus,  or  in  the  vagina.  If  rupture  does 
not  occur,  the  uterus,  eventually  passes  into  the  state  of  continuous 
action,  and  the  other  grave  symptoms  of  obstructed  labour  super- 
vene (see  p.  427).  The  patient  eventually  sinks  from  exhaustion, 
or,  it  the  uterus  is  inactive,  from  peritonitis  and  septic  absorption 
after  the  death  of  the  fcctus. 

Treatment.— FerMQjt.— Treatment  consists  in  rectification  of 
the  position  of  the  fcctus  by  version,  so  as  to  bring  either  the  head 
or  the  pelvis  to  present.     This  will  be  described  in  full  in 
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Chapter  XXXIV.  The  version  is  to  be  carried  out  in  the  mode 
which  implies  the  least  possible  interference  ;  if  possible,  before  the 
rupture  of  the  membranes,  by  external  manipulation  only  ;  other- 
wise by  bipolar  version  ;  if  this  also  fails,  as  will  generally  be  the 


Fig.  158.— Spontaneous  expulsion.    (After  Kleinwachter.) 

case  when  the  membranes  have  been  ruptured  some  time,  by  the 
ordinary  internal  version. 
2-  Decapitation.— It  is  only  in  very  rare  and  long-neglected  cases 
thatTeSfon~will  fail,  in  moderately  skilful  hands,  if  chloroform  be 
.,-iven  to  the  full  surgical  degree,  and  if  the  small  blunt  hook  or 
noose  be  employed,  if  required,  to  make  traction  upon  the  knee  or 
foot  (see  Chapter  XXXIV.).  l_have  never  met  with  a  case  m 
which  the  knee  or  fool  could  not  be  reached.  But  it  does  some- 
Times  happen,  when  the  uterus  is  very  firmly  contracted  around  the 
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child,  as,  for  instance,  when  the  liquor  amnii  has  escaped  for  several 
days,  that  the  foetus  cannot  he  got  to  revolve  by  any  safe  degree  of 
traction  upon  the  leg.  It  may  even  happen,  with  a  decomposed 
foetus,  that  the  leg  may  separate,  and  come  away.  By  far  the 
best  resource,  if  the  neck  can  be  reached,  is  then  decapitation. 
Also,  if  there  is  strong  evidence  that  the  child  is  dead,  decapitation 


edge.' 


may  be  performed  in  preference  to  exerting  great  force  in  attempt- 
ing to  effect  version,  lest  rupture  of  the  uterus  should  result.  More 
especially,  if  the  shoulder  is  driven  down  low  in  the  vagina,  the  arm 
protruding  externally,  no  attempt  should  be  made  at  version,  for  the 
child  is  then  certain  to  be  dead,  and  version  would  be  dangerous. 
The  best  instrument  to  decapitate  with  is  a  semicircular  hook,  with 
a  saw-edge  (Fig.  159).     Other  modes  of  operating  have  been 
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recommended,  such  as  cutting  upwards  with  blunt-pointed  scissors, 
or  the  use  of  a  sharp  hook,  semicircular  or  sickle-shaped.  Scissors 
are  apt  to  wound  the  soft  parts,  or  operator's  fingers,  and  the  opera- 
tion with  them  is  tedious  and  difficult.  A  sharp  hook  is  apt  to 
become  blunted  against  the  vertebrae,  and  then  fail  to  divide  the 
spinal  column.  With  a  saw-edged  hook  delivery  can  always  be 
effected  in  a  few  minutes,  if  the  hook  is  once  placed  over  the  neck. 
Another  method,  recommended  by  some  authorities,  is  to  use  a 
strong  wire  ecraseur  for  the  amputation.  The  difficulty,  however, 
of  getting  the  wire-loop  roimd  the  neck  is  much  greater  than  that 
of  getting  the  saw-edged  hook  into  position. 

The  following,  then,  is  the  method  to  be  adopted  in  decapita- 
tions : — Bring  the  shoulder  as  low  as  possible  by  traction  upon  the 
prolapsed  arm.  The  neck  can  then  generally  be  reached  by  tbe 
left  hand  passed  into  the  vagina.  Carry  the  decapitator,  protected 
by  the  flexor  surface  of  the  fingers,  up  in  front  of  the  neck,  passing 
it  along  the  arm,  the  point  directed  toward  the  head,  xintil  it  reaches 
the  level  of  the  neck.  Then  turn  its  point  backward,  and  pass  it  over 
the  neck  ;  make  quite  certain  that  it  is  in  right  position  by  feeling  the 
point  behind  the  neck  (Fig.  160,  p.  477).  Now  draw  the  decapitator 
firmly  downward,  at  the  same  time  that  its  handle  is  swayed  back- 
ward and  forward  as  widely  as  the  vaginal  outlet  will  allow.  In 
this  way  the  neck  is  quickly  cut  through.  As  soon  as  the  vertebrae 
are  divided,  note  from  time  to  time  with  the  fingers  the  direction 
the  plane  of  section  is  taking,  and  see  that  it  does  not  slope  too 
much  backward  into  the  shoulder,  instead  of  cutting  off  the  head. 
It  may  be  necessary  to  incline  the  handle  of  the  decapitator  some- 
what in  the  direction  of  the  head,  if  this  lies  very  high  up.  Take 
care  that  the  last  piece  of  tissue  is  not  divided  too  suddenly,  lest 
the  decapitator  injure  the  maternal  soft  parts  in  its  sudden  release. 

The  reason  why  the  point  of  the  decapitator  should  be  turned 
backward  is  to  avoid  injury  to  the  bladder.  Owing  to  the  direction 
of  the  vulval  outlet,  tbe  handle  must  be  inclined  forward.  There  is 
therefore  less  risk  of  injuring  the  rectum  by  cutting  downward  and 
forward  than  there  would  be  of  injuring  the  bladder,  if  the  point 
were  turned  toward  the  pubes. 

By  decapitation,  the  obstructing  wedge  is  broken  up,  and  the 
body  of  the  foetus  is  easily  withdrawn  by  traction  upon  the  prolapsed 
arm.  It  remains  only  to  deal  with  the  head.  If  the  uterus  then 
contracts  strongly,  the  head  may  be  delivered  spontaneously.  The 
uterus,  however,  acts  at  a  disadvantage  upon  so  small  a  body,  and 
will  probably  be  in  a  state  of  continuous  action  from  protracted 
labour  ;  otherwise  decapitation  would  not  have  been  necessary.  In 
this  case  it  will  be  necessary  to  deliver  the  head  artifically.    If,  as 
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is  usually  the  case,  there  are  no  projecting  vertebra  at  the  stump  of 
the  neck,  the  best  way  is  to  hook  the  finger  in  the  mouth,  or  the 
thumb  in  the  mouth  and  the  fingers  over  the  base  of  the  skull,  and 
bring  the  head  down  in  face  presentation.  If  there  is  much  resist- 
ance to  its  passage,  a  small  blunt  hook  or  crochet  may  be  substi- 
tuted for  the  finger.  If  however  there  is  a  sharp  or  rough  projection 
of  vertebra  at  the  neck,  this  would  be  turned  sideways,  and 
might  cause  injury  to  the  cervix  or  vagina,  if  the  head  were  brought 
down  in  face  presentation.  It  is  then  better,  if  possible,  to  seize 
the  stump  of  the  neck  with  craniotomy  forceps  of  a  simple  form 
and  bring  the  head  down  like  an  aftercoming  head.  Forceps  may 
also  be  employed  for  extraction.  In  the  case  of  pelvic  contraction 
it  may  be  necessary  to  perforate  the  head,  while  counter-pressure  is 
made  by  an  assistant  over  the  uterus,  and  afterwards  extract  it  with 
the  cephalotribe  or  by  other  means  (see  Chapter  XXXV). 
2,  Embryotomy. — Version  having  been  found  impossible,  the  only 
case  m  which  the  neck  cannot  be  reached  for  decapitation  is  that  in 
which  there  is  already  a  tendency  to  spontaneous  evolution,  the 
shoulder  and  side  descending  very  low  into  the  pelvis  and  filling  it 
up,  while  the  neck  remains  high  up  (Fig.  155,  p.  473).  In  this 
case  the  best  plan  is  to  assist  evolution,  either  by  hooking  the 
fingers  over  the  breech,  if  evolution  has  proceeded  far  enough  for 
this  to  be  possible,  or,  if  not,  by  first  hooking  a  small  blunt  hook 
or  crochet  into  the  thorax  or  abdomen,  and  drawing  these  down  in 
succession.  No  space  is  to  be  gained  by  evacuation  of  the  contents 
of  the  thorax,  and  but  little  in  general  by  the  evacuation  of  those  of 
the  abdomen.  It  is  of  little  use,  therefore,  to  perforate  the  thorax ;  but 
the  abdomen  may  be  perforated  with  advantage,  if  delivery  is  found 
difficult,  especially  if  it  has  become  at  all  distended  after  the  death  and 
decomposition  of  the  foetus.  If  the  evolution  could  not  be  otherwise 
completed,  the  spinal  column  might  be  divided  with  strong  scissors. 

The  same  operation  of  dividing  the  spinal  column,  or  spondylotomy, 
has  been  recommended  by  Prof.  A.  R.  Simpson,  as  an  alternative  to 
decapitation.  It  is  stated  that  version  is  thereby  rendered  prac- 
ticable. The  operation  is,  however,  not  nearly  so  easy  as  decapita- 
Tion~~performed  in  the  method  above  described,  nor  is  the  subsequent 
delivery  so  easy  as  that  after  decapitation. 

Presentation  op  Hand  or  Arm  with  Head. — The  presenta- 
tion of  either  hand  or  arm  with  head,  or  the  prolapse  of  either  by 
the  side  of  the  head,  like  the  descent  of  the  knee  or  foot  in  pelvic 
presentation,  implies  a  departure  from  the  normal  attitude  of  the 
foetus.  They  are,  therefore,  promoted  by  the  death  of  the  fietus, 
which  destroys  the  tonicity  of  muscle  by  which  it  maintains  its 
usual  attitude,  and  also  by  its  immaturity.    Other  causes  are  excess 
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of  liquor  amnii  ;  smallness  of  thejread_in  reference  to  the  pelvis, 

allowing  room  for  tnehand  by  the  Tide  of  the  head  ;  and  irregularity 

of  the  pelvis,  especially  contraction  of  the  conjugate  diameter,  which 

prevents  the  head  from  accurately  fitting  into  and  filling  up  the 

pelvic  brim.     The  hand  may  either  be  felt  at  the  side  of  the  head 

before  rupture  of  the  membranes,  or  it  may  be  swept  down  in  the 

sudden  escape  of  a  large  amount  of  liquor  amnii.  Sometimes, 

again,  the  hand  does  not  at  first  present 

with  the  head,  but  is  expressed  by  the  side 

of  it,  when  there  are  strong  pains,  and  the 

head  does  not  fill  up  the  brim  on  account 

of  deformity.    This  is  most  likely  to  happen 

when  the  child  is  dead. 

Obstruction  is  only  produced  when  there  is 

not  room  enough  for  the  hand  and  head 

together.    It  is  more  likely  to  occur  the 

more  the  hand  is  in  advance  of  the  head.  If 

the  hand  only  just  appears  by  the  side,  it 

frequently  remains  behind  as  labour  advances, 

and  the  head  is  born  first.    If,  however,  the 

arm  is  far  in  advance,  there  is  danger  that 

the  head  may  be  deflected  into  the  iliac  fossa, 

and  the  shoulder  descend.    If  the  hand  is  at 

the  side  of  the  pelvis,  it  is  less  likely  to 

obstruct  than  when  it  lies  in  front,  and  so 

reduces  the  space  in  the  conjugate  diameter 
available  for  the  head.  In  the  Guy's  Hospital 
Lyincr-in  Charity,  out  of  22,980  births,  there  was  a  presentation  oi 
hand°with  head  in  54  cases,  or  2-2  per  1,000,  or  1  in  439.  14-8 
per  cent,  of  the  children,  or  1  in  6-7,  were  stillborn. 

Treatment.— Before  the  rupture  of  the  membranes,  an  attempt 
may  be  made  to  push  back  the  hand  or  arm  through  the  membranes, 
while  the  othiFhand,  used  externally,  fixes  the  head  m  the  brim. 
The  patient  should  lie  on  the  side  opposite  to  that  on  which  the  hand 
is  prokpTed,  in  orderto  counteract  any  tendency  to  deviation  ot  the 
head  toward  the  iliac  fossa.    The  attempt  at  reposition  of  the  hand 
may  be  repeated  on  rupture  of  the  membranes,  if  it  has  not  suc- 
ceeded before.    If  it  still  fails,  and  the  hand  merely  descends  by 
the  side  of  the  head,  the  case  should  be  left  to  nature  unless  symp- 
toms of  protracted  labour  appear.    Delivery  should  then  be  ac- 
celerated by  forceps,  and  the  hand  will  frequently  fall  behind 
being  retarded  b/  friction.    In  applying  forceps care  m™ t  b 
taken  not  to  include  the  hand  between  the  blades.    If  the  an 
descends  much  in  advance  of  the  head,  and  the  head  remains  high 


161. — Dorsal  dis- 
placement of  the . 
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in  the  pelvis,  it  is  better  to  perform  version  rather  than  apply 
forceps.  Version  should  also  be  performed  in  any  case  in  which  the 
head  is  above  the  brim,  and  contraction  of  the  conjugate  diameter 
is  found  to  a  degree  which  is  likely  to  render  the  passage  of  the 
head  difficult  (see  Chapter  XXIX.). 

Dorsal  Displacement  of  the  Arm. — Sometimes  the  arm 
becomes  displaced  so  that  the  forearm  lies  transversely  across  the 
back  of  the  neck,  and  forms  a  bar  or  ridge  which  may  catch  upon 
the  pelvic  brim,  and  impede  the  advance  of  the  foetus  (Fig.  161, 

naturally  escape  diagnosis  unless  the 


p.  480).    This  condition  will 


Fig.  162.— Presentation  of  a  hand  and  foot  with  funis. 

hand  is  carried  up  past  the  head  to  explore,  a  proceeding  which  will 
generally  require  full  administration  of  an  anaesthetic.  Such  an 
exploration  will  generally  have  been  indicated  by  failure  to  bring 
down  the  head  with  forceps,  while  there  is  not  sufficient  dispropor- 
tion between  the  head  and  pelvis  to  account  for  the  difficulty 

ftntrrvlf!61!*;-?^011  by  forceps  havinS'  by  supposition, 

failed  the  best  treatment  will  generally  be  version.  Sir  J.  Simpson, 
who  first  described  the  condition,  advised  bringing  down  the 

serntatio°n.aS  ^  0886  ^  °De  °f  hand  <™d  arm  Pre" 

of  IZT^IT^  ?ANDS  AN°  FEET  TO<™ER._Presentation 

les       li  "  lmpheS  that  the  P°sitl0n  °f  the  fetus  ia  rnore  or 

less  oblique  or  transverse,  and  that  legs  or  arms  are  extended 

G. 
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(Fig.  162,  p.  482).  Most  frequently  the  breech  is  lying  lower  than 
the  head,  and  the  arms  are  extended. 

Treatment. — Before  rupture  of  the  membranes,  the  axis  of  the 
foetus  should  he  brought  into  coincidence  with  that  of  the  uterus 
by  external  manipulation,  if  possible,  so  as  to  produce  either  a  head 
or  breech  presentation.  If  this  fails,  as  soon  as  the  os  is  fairly 
dilated,  one  foot  should  be  brought  down,  and  traction  made  upon 
it  until  the  half-breech  fully  occupies  the  os,  the  hands  have 
receded,  and  the  head  occupies  the  summit  of  the  uterus. 

Presentation  op  Foot  with  Head. — Presentation  of  a  foot,  or 
of  both  feet,  with  the  head  is  very  much  rarer  than  that  of  hand 
with  head.  It  implies  a  doubled-up  condition  of  the  fcetus  as  well 
as  extension  of  the  leg.  Accordingly  it  is  chiefly  found  with  pre- 
mature and  dead  children.  If  it  happens  with  a  living  child,  it 
may  be  due  to  the  foot  having  presented  in  the  first  instance,  the 
axis  of  the  child  being  somewhat  oblique,  and  to  the  head  having 
been  brought  down  with  the  rush  of  liquor  amnii  escaping  suddenly. 
I  have  known  this  occur  when  the  foot  has  been  seized,  in  order  to 
bring  it  down  artificially,  but  not  drawn  down  quickly  enough  on 
the  rupture  of  the  membranes.  A  similar  condition  may  be  pro- 
duced by  an  attempt  at  version,  when  the  foot  has  been  brought 
down,  but  the  head  will  not  recede. 

Treatment.— If  the  membranes  are  unruptured,  or  shortly 
after  their  rupture,  the  foot  may  be  pushed  up  above  the  head  if 
possible.  Much  time  should  not  be  expended  upon  tins  attempt 
after  rupture  of  the  membranes,  especially  if  the  child  is  living, 
since  it  is  likely  soon  to  perish  from  pressure  in  its  doubled-up 
attitude.  If  the  attempt  does  not  succeed,  traction  should  be  made 
upon  the  foot  until  the  half-breech  is  brought  into  the  os  and  the 
head  recedes.  If  this  proves  difficult,  a  noose  of  tape  should  be 
placed  round  the  foot  for  traction,  so  as  to  leave  the  pelvis  free  tor 
counter-pressure  upon  the  head  with  the  other  hand.  Traction  and 
pressure  may  then  be  tried  simultaneously,  or,  if  this  does  not 
succeed,  alternately,  until  the  fetus  revolves.  If  this  failed,  per- 
foration of  the  head  would  be  the  only  remedy,  but  this  would 
hardly  ever  be  necessary.  Before  making  traction  on  the  foot  the 
physician  should  make  surety  abdominal  palpation,  that  head  am 
foot  belong  to  the  same  child,  not  to  twins  :  since,  if  they  belonged 
"to  twins,  the  head  should  be  delivered  first,  and  the  other  treat- 
ment might  lead  to  the  twins  becoming  locked. 

Locked  Twins.— Obstruction  to  labour  from  locking  of  twins 
is^fbuT^pt  to  be  serious  when  it  does  occur,  and  especially 
fatal  to  the  children.  The  children  are  in  separate  membranes  in 
the  great  majority  of  cases  (see  p.  257),  and  then  the  membranes  of 
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the  second  child  prevent  its  interfering  Avith  the  first.  Even  if  the 
twins  are  in  a  common  amnion,  the  second  child  as  a  rule  glides 
out  of  the  way  as  the  first  enters  the  pelvis.  It  is  only  when  the 
heads  are  small  relatively  to  the  pelvis  that  they  are  apt  both  to 
enter  the  pelvis  together,  and  so  become  locked. 

First  variety. — The  first  way  in  which  twins  can  become 
locked  is  when_  both  jpreserrt  by  the  head.  The  second  head  may 
then  be  pressed  in  between  the  head  and  thorax  of  the  first  child, 
and  so  partially  enter  the  pelvis  with  the  thorax  and  there  become 
arrested.  The  first  child  is  in  greatest  danger,  for  the  funis  may  be 
compressed  as  well  as  the  thorax,  if  the  two  have  advanced  far  into 
the  pelvis.  According  to  Reimann,*  in  six  cases,  five  of  the  first 
children  were  stillborn,  and  four  of  the  last. 

Tj-eatment, — The  condition  will  gem-rally  only  be  discovered 
after  birth  of  the  first  head,  or  an  obstruction  being  met  with  to  its 
extraction  by  forceps.  The  second  head  should  be  pushed  up  out 
of  the  way  if  possible.  If  this  cannot  be  done,  delivery  must  be 
effected  by  traction  on  the  first  child.  Perforation  of  the  second 
head  will  rarely  be  necessary. 

Second  variety. — The  second  variety  of  locked  twins  arises 
when  the  first  child^rjresents  by  the  pelvis  and  the  second  by  the 
head.  The  head  of  the  second  child  may  then  enter^  or  partially 
enter,  the  pelvis,  pressed  in  between  the  head  and  thorax  of  the 
first.  The  first  child  then  quickly  perishes,  its  funis  being  exposed 
to  pressure.  If  space  is  ample  both  children  may  pass  the  pelvis 
together  in  this  position.  In  some  cases  the  whole  of  the  second 
child  has  been  spontaneously  expelled  before  the  delivery  of  the 
first  head.  According  to  Reimann,  23  out  of  26  of  the  first  children, 
but  only  10  out  of  29  of  the  second  children,  in  such  cases  were 
stillborn. 

Treatment. — If  the  heads  are  still  high  in  the  pelvis,  it  may 
be  possible  to  push  up  the  lower  head  out  of  the  way  while  the 
first  child  is  delivered  ;  otherwise  the  lower  head  should  be  extracted 
with  forceps.  If  this  cannot  be  done,  since  there  is  little  chance  of 
saving  the  first  child,  the  head  of  this  child,  lying  uppermost,  should 
be  decapitated  with  the  serrated  hook  (see  p.  477)  or  scissors.  The 
body  of  the  first  child  is  then  easily  delivered,  next  the  second 
child,  and  finally  the  head  of  the  first.  If  the  head  cannot  be 
decapitated,  it  may  be  perforated,  but  this  does  not  so  completely 
overcome  the  difficulty.  These  expedients  failing,  there  remains 
the  resource  of  perforating  the  lower  head,  and  extracting  with  the 
cephalotribe,  or  by  other  means,  but  this  plan  involves  the  death  of 
both  children. 

*  Amer.  Journ.  of  Obstet.,  Vol.  I. 
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Fcetal  Monstrosities. 

Conjoined  twins. — Conjoined  twins  are  extremely  rare,  com- 
pared with,  the  total  number  of  deliveries,  but  a  considerable  number 
of  cases  altogether  have  been  recorded.  Conjoined  twins  are  divided 
by  Playfair*  into  the  four  following  classes,  including  all  varieties 
likely  to  cause  much  difficulty  in  delivery  : 

A.  Two  nearly  separate  bodies  united  in  front,  to  a  varying 
extent,  by  the  thorax  or  abdomen. 

B.  Two  nearly  separate  bodies  united  back  to  back  by  the  sacrum 
and  lower  part  of  the  spinal  column. 

G.  Dicephalous  monsters,  the  bodies  being  single  below,  but  the 
heads  separate. 

D.  The  bodies  separate  below,  but  the  heads  fused  or  partially 
united. 

Out  of  31  cases  collected  by  Playfair,  spontaneous  delivery  took 
place  in  20. 

Class  A.  This  is  the  most  numerous,  including  19  cases  out  ol 

31.  Both  children  present  by  the  feet  in  a  much  larger  proportion 
of  cases  than  normal  children.  Playfair  regards  this  as  the  most 
favourable  presentation,  and  recommends  version  in  the  rare  cases 
of  head  presentation,  in  which  a  diagnosis  can  be  made  early  enough 
to  allow  it.  The  bodies  generally  pass  the  pelvis  parallel  to  each 
other,  without  much  difficulty,  but  obstruction  may  arise  when  the 
heads  enter  the  brim.  Owing  to  the  bodies  being  inclined  forward 
toward  the  pelvic  outlet,  the  posterior  head  will  enter  the  brim  m 
advance.  In  aiding  delivery  it  is  important  to  bring  down  this 
head  as  far  in  advance  of  the  other  as  possible.  The  bodies  should 
therefore  be  carried  as  far  forward  as  possible,  and  traction  made 
chiefly  upon  the  body  belonging  to  the  posterior  head.  Forceps 
may  be  applied  to  this  head,  if  necessary,  or  it  might  be  requisite  to 
perforate  it. 

When  the  heads  present  spontaneous  delivery  may  occur  m  one 
of  two  ways  In  the  first  and  more  common  the  head  of  the  first 
child  is  born  first,  and  advances  until  it  is  arrested  by  tension  upon 
the  band  or  surface  of  union.  Then  the  two  bodies  are  born 
together  by  a  kind  of  spontaneous  evolution,  the  body  of  the  hrst 
child  in  advance.  In  this  evolution,  the  second  head  remaining 
above  the  brim,  a  rotation  of  the  two  bodies  accompanied  by  a 
doubling-up,  takes  place  around  the  point  where  the  neck  of  the 
second  child  rests  upon  the  pelvic  brim.    It  is  somewhat  analogous 
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to  the  spontaneous  evolution  in  shoulder  presentations  (see  p.  472). 
Finally,  the  second  head  is  delivered. 

In  the  second  mode  of  delivery,  both  heads  are  in  the  pelvis 
together,  the  second  head  being  pressed  in  between  the  head  and 
thorax  of  the  first  child,  as  in  the  first  variety  of  locked  twins. 
The  lower  head  will  become  anterior  towards  the  pelvic  outlet. 
For  this  mode  of  delivery  it  is  essential  that  the  children  should  be 
very  small  in  proportion  to  the  pelvis. 

Treatment. — In  the  case  of  head  presentation  a  diagnosis  is  only 
likely  to  be  made  when  the  progress  of  the  first  child  is  arrested 
after  birth  of  the  head  or  in  the  pelvis,  and  for  this  purpose  com- 
plete anaesthesia  and  the  introduction  of  the  hand  will  generally  be 
necessary.  Evolution  may  be  assisted  by  traction  upon  the  con- 
joined bodies,  or  bringing  down  the  feet  if  practicable.  In  case  of 
necessity  there  need  be  little  hesitation  to  divide  the  band  of  union, 
or  carry  out  any  other  form  of  embryotomy  which  appears  to  be 
indicated.  If  the  first  head  is  still  in  the  pelvis,  version  should  be 
performed,  and  all  four  feet  brought  down. 

Glass  B.  comprises  3  cases  out  of  the  31.  The  children  in  these 
were  delivered  spontaneously,  the  first  head  in  advance,  then  the 
bodies  by  evolution,  then  the  second  head.  Debvery  in  this  way  is 
easier  than  in  Class  A.,  because  the  junction  is  generally  lower  down, 
allowing  the  bodies  to  be  more  separated,  and  more  of  the  body  of 
the  first  child  to  be  born,  before  traction  comes  upon  the  surface  of 
the  union,  and  evolution  commences. 

Class  C.  comprises  7  cases  out  of  the  31.  In  two  the  children 
were  delivered  spontaneously.  The  usual  mechanism  is  the  delivery 
of  first  the  first  head,  then  the  body  by  evolution,  then  the  second 
head. 

Treatment. — Evolution  should  be  assisted  by  traction  upon  the 
body,  or  by  bringing  down  the  feet,  if  possible,  after  the  birth  of 
the  first  head.  If  this  cannot  be  effected,  some  extra  space  may  be 
gained  by  evisceration.  If  the  first  head  is  arrested  within  the  vagina, 
its  removal  by  decapitation,  or  perforation,  may  be  necessary  before 
the  feet  can  be  brought  down. 

Class  D.  is  the  rarest,  comprising  only  2  cases  out  of  the  31. 
The  enlarged  monstrous  head  is  the  part  most  likely  to  cause  diffi- 
culty.   It  must  be  delivered,  if  necessary,  by  craniotomy. 

In  ^  all  these  classes  the  prognosis  to  the  children  is  very 
bad,  since  they  are  often  premature,  and  subjected  to  pressure  in 
a  doubled  position.  The  results  to  the  mothers  have  been 
favourable. 

Other  forms  of  monstrosity.— There  is  another  variety  of 
double  monster,  which  does  not  usually  cause  much  difficulty  in 
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delivery,  namely,  that  in  which  there  is  partial  or  complete  doubling 
of  upper  or  lower  limbs,  generally  of  the  latter. 

Acardiac  monsters. — The  production  of  an  acardiac  monster 
out  of  one  of  twins,  when  the  umbilical  arteries  communicate,  by 
reversal  of  the  current  of  blood  in  the  weaker  child,  has  already 


been  described  (see  p.  257). 


There  may  be  a  large  shapeless  mass, 
replacing  the  head  and  thorax, 
formed  by  hypertrophy  of  a  low 
form  of  cellular  tissue  and  oedema, 
but  it  rarely  causes  difficulty  in 
delivery.  The  monster  generally 
presents  by  the  feet.  The  amor- 
phous variety  of  acardiac  monster, 
in  which  there  is  merely  a  shapeless 
mass,  without  either  head  or  limbs, 
has  to  be  extracted  like  a  detached 
head  after  the  birth  of  the  first 
twin. 

Anencephalic  Monsters. — In 
these  there  is  absence  of  the  brain 
and  vault  of  the  skull,  the  eyes  are 
prominent,  and  the  face  looks  up- 
ward. The  neck  is  short,  the 
shoulders  relatively  broad  and  large. 
This  form  of  monstrosity  has  been 
supposed  to  originate  from  hydro- 
cephalus at  a  very  early  stage  of 
development,  followed  by  rupture 
and  disappearance  of  the  brain  sub- 
stance. Other  authorities  deny 
this  explanation.  If  the  head  pre- 
sents, it  generally  does  so  by  the  face. 
Pelvic  and  transverse  presentations 
are  common.  If  the  head  presents  it  may  cause  difficulty  in  diagnosis. 
The  nature  of  the  case  will  be  discovered  by  recognising  the  features 
of  the  face,  hot  surmounted  by  any  cranium,  and  feeling  the  sella 
turcica  and  other  projections  of  the  base  of  the  skull.  The  broad 
shoulders  may  cause  delay  in  delivery,  especially  when  these  follow 
the  head,  too  small  to  dilate  a  passage  for  them.  If  labour  is 
protracted  from  this  cause,  while  the  head  is  yet  high  in  the 
pelvis,  version  should  be  performed,  and  delivery  accelerated  by 

traction.  .  ..  e 

Extroversion  of  Viscera.— In  some  cases  a  large  portion  ot 
the  viscera,  especially  the  liver  and  the  small  intestines,  lie  outside 


Fig.  163.— Double-headed 
monster. 
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the  abdomen,  uncovered  by  skin.  This  condition  is  sometimes 
associated  with  shortness  of  the  funis,  which  is  attached  to  the 
extroverted  mass.  The  deformity  more  often  causes  difficulty  in 
diagnosis  of  the  presentation  than  difficulty  in  labour.  The  fcetus 
is  often  in  a  position  of  extension  or  opisthotonos,  and  the  liver,  or 
other  part  of  ^the  extroverted  mass,  may  then  present.  It  may  at 
first  be  mistaken  for  a  placenta  praevia,  but  i3  distinguished  from 
it  by  the  absence  of  haemorrhage.  If  the  extroverted  mass  pre- 
sents, version  should  be  performed,  as  in  other  cases  of  transverse 
presentation. 

Excessive  Development  of  the  Fcetus. — Excessive  size  of  the 
fcetus  is  rarely  so  extreme  as  to  cause  much  difficulty  in  a  perfectly 
normal  or  wide  pelvis.  Combined,  however,  with  slight  degrees  of 
narrowness  in  the  maternal  passages,  a  large  size  of  the  fcetus  is  one 
of  the  commonest  causes  of  difficulty.  Thus  the  greater  size  of 
male  children,  and  firmer-  ossification  of  their  cranial  bones,  are  the 
reasons  why  a  greater  proportion  of  males  is  still-born.  Excessive 
size  of  the  fcetus  may  depend  in  part  upon  the  size  of  the  parents, 
and  is  likely  to  be  most  marked  in  relation  to  the  pelvis,  when  the 
father  is  very  large  in  proportion  to  the  mother.  The  size  of  the 
children  also  increases,  up  to  a  certain  point,  with  the  age  of  the 
mother  and  the  frequency  of  pregnancies  (see  p.  80). 

Excessive  ossification  of  the  cranial  bones  is  recognised  by  unusual 
smallness  of  the  anterior  fontanelle,  and  the  unyielding  feel  of  the 
bones,  even  near  their  edges.  Combined  with  a  moderate  dispro- 
portion of  the  head  to  the  pelvis,  it  very  greatly  increases  the  diffi- 
culty of  delivery,  since  the  diminution  of  the  cranial  diameters  by 
moulding  is  rendered  difficult. 

Treatment. — Protracted  labour  from  excessive  size  of  the  fcetus 
is  to  be  treated  in  the  same  way  as  when  due  to  equable  contraction 
of  the  pelvis.  The  size  of  the  head  cannot  be  exactly  measured,  but 
can  only  be  estimated  generally  from  the  comparatively  slight  cur- 
vature of  the  cranial  bones,  the  length  of  the  sagittal  suture,  and  the 
degree  to  which  the  head  fills  up  the  pelvic  space,  or  its  failure  to 
enter  the  brim.  Bimanual  examination  may  assist  the  diagnosis 
when  part  of  head  can  be  felt  above  the  brim.  In  general  ex- 
traction by  forceps  will  be  sufficient  to  meet  the  case.  In  rare  cases, 
after  delivery  of  the  head,  detention  of  the  thorax  takes  place  at  the 
outlet  from  its  excessive  size,  and  may  even  lead  to  the  sacrifice  of 
the  child's  life.  If  moderate  and  cautious  traction  on  the  neck,  in 
conjunction  with  a  pain,  does  not  effect  delivery,  the  finger  should 
be  passed  into  the  vagina,  and  hooked  into  the  posterior  axilla- 
Traction  is  then  made  upon  the  axilla  in  conjunction  with  that  upon 
the  neck.   If  necessary  the  rotation  of  the  shoulders  into  the  antero- 
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posterior  diameter  of  the  pelvis  should  be  aided.  If  the  finger  does 
not  suffice  the  small  blunt  hook  used  in  version  (see  Chapter 
XXXIV.)  may  be  passed  round  the  axilla,  and  traction  made  with 
that.  Care  must  be  taken  that  its  point  is  clear  of  the  axilla  on  the 
other  side.  In  an  extreme  case,  the  posterior  arm,  and  then,  if 
necessary,  the  anterior  arm,  may  be  drawn  down  over  the  chest,  so 
as  practically  to  reduce  the  dimensions  of  the  thorax. 

The  shoulders  may  also  be  arrested  higher  in  the  pelvis,  but  this 
very  rarely  happens  except  in  cases  where  there  is  pelvic  contraction, 
and  the  head  has  been  brought  through  the  brim  after  craniotomy. 
In  such  a  case,  space  having  been  gained  by  the  lessening  of  the 
head,  the  small  blunt  hook  may  be  fixed  in  the  posterior  axilla.  If 
this  does  not  succeed  the  arms  may  be  brought  down  by  the  aid  of 
the  same  instrument.  Afterwards  extraction  may  be  aided  by  fixing 
the  small  hook  or  crochet  in  other  parts  of  the  thorax  or  abdomen. 
If,  with  an  after-corning  head,  extraction  of  the  body  gives  great 
trouble,  the  small  blunt  hook  may  be  used  to  bring  down  the 
arms.  The  child  being  dead,  space  may  be  gained,  if  necessary,  by 
evisceration. 

(Edema  of  the  Fostus. — (Edema  of  the  foetus  may  result  from 
congenital  malformations  of  its  heart  or  large  vessels,  or  it  may  be 
associated  with  oedema  of  the  placenta,  and  depend  upon  disease  of 
that  organ ;  or,  again,  it  may  be  associated  with  oedema  of  the  mother 
from  Bright's  disease.  According  to  Spiegelberg,*  congenital  syphilis 
is  a  frequent  cause.  In  a  few  cases  there  is  not  merely  infiltration 
with  serum,  but  a  hyperplastic  condition  of  the  cellular  tissue  and 
skin.  Otherwise  the  skin  and  tissue  beneath  are  generally  more 
friable  than  usual. 

Treatment. — The  child  is  generally  incapable  of  surviving 
long.  In  case  of  difficulty,  therefore,  there  need  be  little  hesitation 
about  performing  craniotomy ;  delivery  may  then  be  assisted  by 
fixing  the  small  blunt  hook  or  crochet  into  any  convenient  parts  of 
the  body.  The  swelling  may  also  be  diminished  by  making  inci- 
sions or  punctures  through  the  skin. 

Emphysema  of  the  FasTUS. — Emphysema  is  the  result  of 
decomposition  of  the  foetus  following  its  death  either  before  or 
during  labour,  and  the  access  of  air  to  it.  The  effusion  of  gas 
may  take  place  both  into  the  serous  cavities  and  into  the  cellular 
tissue.  In  the  latter  case  there  is  crackling  under  pressure  by 
the  finger.  At  the  same  time  the  tissues  become  friable.  The 
abdomen  is  the  part  most  likely  to  cause  difficulty  in  delivery  by 
its  distension,  but  even  the  breech  and  limbs  may  become  consider- 
ably swollen. 

*  "  Lehrbuch  der  Geburtshiilfe,"  p.  481. 
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Treatment.— If  labour  is  obstructed,  the  accumulated  gas 
should  be  let  out,  especially  from  the  abdomen,  by  puncture  with 
the  perforator  or  any  other  convenient  instrument.  If  necessary, 
the  skin  of  the  breech  or  other  parts  may  be  incised  with  scissors.' 
In  extraction,  it  is  to  be  remembered  that  the  limbs  are  liable  to 
tear  away. 

Congenital    Hydrocephalus.— In  congenital  hydrocephalus 
there  is  a  watery  effusion  within  the  ventricles  of  the  brain  (Fig. 
164,  p.  490).    In  rare  cases  the  effusion  may  be  between  the 
brain  and  the  skull.    The  dimensions  of  the  child's  head  are  often 
enormously  increased,  the  brain  being  spread  out  as  a  thin  layer 
over  the  serous  fluid.    The  average  diameter  of  the  head  is  thus 
not  very  rarely  increased  to  as  much  as  7  or  8  inches.    In  general 
the  cranial  bones  are  thin,  soft  and  spread  out,  but  not  so  much  so 
as  completely  to  cover  the  whole  surface.    Thus  not  only  the  fon- 
taneUes  but  the  sutures  are  very  wide,  and  the  bones  easily  move- 
able upon  each  other.    In  rare  cases,  especially  when  the  effusion 
is  moderate,  the  bones  are  more  firmly  ossified  and  more  completely 
cover  the  enlarged  head.    The  face  is  small  relatively  to  the  head 
the  forehead  projecting  over  it  at  an  angle,  the  frontal  suture 
gaping.    The  body  may  be  of  normal  development,  or  wasted. 
Hydrocephalus  is  sometimes  associated  with  spina  bifida,  or  hydrops 
amnii.  The  frequency  of  hydrocephalus  is  estimated  by  Lachapell  e  as 
1  m  about  2,900  deliveries.  In  the  Guy's  Hospital  Charity,  however 
perforation  or  puncture  on  account  of  hydrocephalus  was  called  for 
only  once  in  23,591  deliveries.    In  general,  interference  is  called 
lor  m  about  three-fourths  of  the  cases.    Pelvic  presentations  are 
much  commoner  than  in  normal  cases  (about  1  in  5),  especially 
when  the  distension  of  the  head  is  very  great,  for  then  the  adapta- 
tion of  the  child  to  the  uterus  takes  place  best  when  the  head  is 
uppermost.    (See  Fig.  58,  p.  96.) 

Course  and  terminations.— When  the  amount  of  fluid  is 
moderate,  the  head  not  tense,  and  the  bones  soft,  the  head  may  be 
compressed  and  squeezed  through  the  pelvis  by  the  natural  powers. 
More  frequently  labour  becomes  arrested,  the  head  not  entering  the 
brim,  and  symptoms  of  protracted  labour  arise.  The  difficulty  in 
delivery  depends  not  only  upon  the  size  of  the  head,  but  upon  the 
tension  of  the  fluid  in  it,  and  the  degree  of  ossification  of  the  bones 
sometimes  it  is  overcome  by  spontaneous  rupture  and  escape  of  the 
fluid,  especially  when  the  child  is  dead  and  decomposition  com- 
mencing Spontaneous  delivery  occurs  more  easily  with  an  after- 
coming  head    because  the  head  then  enters  the  pelvis  with  the 

mavT  1  1        W6dge  f°rem0St-    impression  of  the  bone 
may  then  also  be  assisted  by  faction.    Rupture  of  the  uterus  is 
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relatively  frequent.    It  occurred  in  16  cases  out  of  70  collected  by 
Dr.  Thomas  Keith.    This  is  probably  to  be  explained  not  only  by  _ 
the  obstruction  to  labour,  but  by  the  large  size  of  the  head,  which, 
in  head  presentations,  is  forced  clown  into  the  lower  distensible  seg- 
ment of  the  uterus,  as  the  upper  contractile  portion  retracts.  Ihis 

produces  great  trans- 
verse stretching,  and 
thereby  a  tendency  to 
longitudinal  rupture. 

Prognosis. —  The 
mortality  to  the  mo- 
thers has  been  reckoned 
to  be  as  much  as  1  in 
4.    There  is,  however, 
little  danger  if  the  case 
is  early  recognised  and 
treated.    The  risk  lies 
in    its   nature  being 
overlooked.  The  child 
generally  perishes,  and, 
in  any  case,  it  is  not 
capable  of  prolonged 
life. 

Diagnosis.  —  In 

head  presentations,  the 
head  will  be  high  up, 


Kf?  164  -Labour  impeded  by  hydrocephalus.  not  entering  the  brim, 

and  the  presenting  part 

mav  be  made  out  as  less  convex  than  usual,  forming  part  of  a  larger 
So  d  The  wide  fontanels  and  sutures,  soft  bones,  and  compres- 
Fb  e  character  of  the  head  generally  render  the  diagnosis  easy.  The 
head  is  distinguished  from  the  bag  of  membranes  or  cystic  tumour of 
the  fcetus  by  the  presence  of  hair,  and  of  the  cranial  bones  If  the 
bon  s  ar  much  ossihed,  diagnosis  is  more  difficult,  and  the  whole 
W  should  be  introduced  into  the  vagina  for  exploration  if  neces- 
tv  TnTbrow  may  then  perhaps  be  reached,  and  the  overhanging 
forehead  and  open  frontal  suture  made  out.  Another  most  valuable 

the  brim  at  aU.    If  forceps  are  applied,  they  often  slip  ott,  in 
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sequence  of  the  collapsible  character  of  the  head.  If  the  bones 
are  firmly  ossified,  the  handles  may  remain  widely  separated  when 
the  forceps  are  locked.  When  the  pelvis  presents,  the  presence  of 
hydrocephalus  is  generally  only  discovered  when  the  head  cannot  be 
brought  into  the  brim.  The  unusual  size  of  the  uterine  tumour 
and  bimanual  estimation  of  the  size  of  head  will  then  generally 
reveal  the  true  state  of  the  case. 

Treatment. — Forceps  will  generally  slip  off  the  head,  and  it  is 
not  usually  worth  while  to  attempt  delivery  by  version,  since  the 
child  is  probably  never  capable  of  prolonged  life.  For  the  same 
reason  there  is  no  object  in  puncturing  with  a  small  trocar,  in  order 
to  secure  a  living  child,  unless  it  should  be  of  legal  importance  to 
secure  the  birth  of  a  child,  even  though  it  lives  for  only  a  short 
time.  The  distended  head  may  be  punctured  with  the  perforator, 
by  preference  in  an  interval  between  bones,  near  the  most  promi- 
nent part.  If  it  does  not  quietly  descend,  it  is  then  extracted  by 
craniotomy  forceps  or  cephalotribe.  If  an  after-coming  head  cannot 
be  drawn  through  the  brim,  it  should  be  perforated  -in  the  manner 
described  in  the  chapter  on  craniotomy.  A  possible  alternative  is 
to  let  off  the  fluid  by  a  catheter  passed  into  the  spinal  canal. 

Ascites,  Hydrothorax,  Distension  op  Abdomen. — Ascites  and 
hydrothorax  may  arise  from  chronic  intra-uterine  inflammation  of  the 
foetus,  due  to  syphilis  or  other  causes,  or  to  malformation  or  obstruc- 
tion of  veins.  Hydrothorax  is  very  rare,  except  in  association  with 
ascites.  The  abdominal  distension  is  most  likely  to  be  the  cause  of 
difficidty  in  labour,  but,  on  account  of  the  yielding  nature,  of  the 
abdominal  walls,  this  is  only  the  case  when  distension  is  consider- 
able. Another  cause  of  abdominal  distension  is  occlusion  of  the 
urethra  or  ureters  from  malformation  or  inflammation.  The  foetal 
urine  secreted  then  accumulates,  and  produces  distension  of  the 
bladder,  ureters,  or  kidneys,  according  to  circumstances.  I  have 
found  it  necessary,  in  order  to  effect  delivery,  in  a  case  of  pelvic 
presentation,  to  perforate  first  the  bladder,  and  then  two  cystic 
tumours  formed  by  the  ureters.  Here  there  was  occlusion  both  of 
the  urethra  and  of  the  lower  part  of  the  ureters,  the  latter  probably 
being  of  later  date.  The  abdomen  may  also  be  distended  by  other 
causes,  which  less  frequently  lead  to  enlargement  great  enough  to 
call  for  interference.  Among  such  causes  recorded  are  enlarge- 
ments or  tumours  of  the  liver,  kidneys,  spleen,  or  pancreas,  and  an 
included  foetus  situated  in  the  abdomen.  In  the  latter  case  one 
ovum  appears  to  be  included  within  another,  and  to  undergo  partial 
development,  deriving  its  nourishment  by  its  attachment  to  the  other. 

Diagnosis. — The  morbid  condition  is  generally  first  discovered 
when  the  foetus  will  not  advance  after  the  head  has  passed  through 
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the  pelvis.  The  hand  being  then  passed  up  to  ascertain  the  cause, 
enlargement  of  the  abdomen  or  thorax  is  detected.  A  complete 
diagnosis  is  generally  impossible  till  after  delivery. 

Treatment. — In  minor  degrees  of  enlargement,  delivery  may 
be  effected  by  traction  upon  the  head  with  forceps,  or  after  its 
delivery,  or  by  traction  on  the  legs  in  pelvic  presentations.  If  this 
does  not  succeed,  the  abdomen,  or  if  necessary  the  thorax,  should  be 
pierced  with  a  trocar  and  cannula.  In  the  absence  of  a  trocar,  the 
perforator  may  be  used  to  pierce  the  abdomen,  unless  there  is  legal 
importance  in  securing  a  child  to  live  if  only  for  a  short  time.  If 
the  perforator  is  used  in  a  cranial  presentation  it  is  better  to  per- 
forate also  the  head,  and  destroy  the  medulla  (see  Chapter  XXXV . 
lest  a  living  child  be  born  with  a  lacerated  abdomen.  If  the  cause 
of  obstruction  proves  to  be  solid,  it  may  be  necessary  to  perform 
complete  evisceration,  and  perhaps  to  apply  the  cephalotribe  over 
the  abdomen  for  extraction. 

Congenital  Encephalocble. — In  congenital  encephalocele  a 
serous  sac  is  attached  to  the  head  by  a  base  or  pedicle  of  varying 
breadth.  It  is  filled  with  cerebro-spinal  fluid,  originally  continuous 
with  that  in  the  head.    Generally  the  communication  still  exists  at 
birth,  but  the  pedicle  may  be  found  impervious  when  of  small  size. 
Cerebral  substance  may  or  may  not  be  spread  out  more  or  less  over 
the  surface  of  the  sac.    Encephaloceles  are  most  frequently  situated 
in  the  middle  line.    The  commonest  seat  is  the  occiput  (fig.  165, 
p  493)  next  to  that  the  frontal  region.    They  may  be  of  any 
size  up  to  one  considerably  larger  than  the  head  itself.  Difficulty 
in  parturition  is  generally  produced  only  when  the  sac  is  of  large 
size,  since  from  its  position  it  generally  passes  through  the  pelvis  in 
front  of  or  behind  the  head,  and  is  compressible.    In  the  case 
fi«mred,  one  recorded  by  Dr.  Meigs,  the  head  was  born  first,  and 
then,  the  sac  remaining  above  the  pubes,  the  rest  of  the  body  was 
born  by  spontaneous  evolution.    The  sac  was  then  delivered  intact 
bv  powerful  traction.    The  sac  may  be  mistaken  for  a  second  bag 
of  membranes.    In  case  of  delay  the  diagnosis  must  be  made  by 
passing  the  hand  high  up  into  the  pelvis.  a 
Treatment.— If  traction  is  not  sufficient  to  effect  delivery,  the 
sac  should  be  punctured  by  trocar. 

Spina  Bifida.— In  spina  bifida  a  similar  serous  sac,  its  contents 
oenerally  continuous  with  the  cerebro-spinal  fluid,  is  situated  over 
the  lumbo-sacral  region.  Its  size  may  be  as  large  as  that  of  a 
foetal  head.  In  this  case  also  the  sac  has  to  be  distinguished  from  a 
bao  of  membranes,  especially  if  it  presents  alone  at  the  os. 

Treatment.-If  delivery  cannot  be  effected  by  traction,  the  sac 
must  be  punctured. 
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Other  External  Tumours. — Tumours  growing  externally,  of 
cystic,  fatty,  cancerous,  or  other  structure,  are  a  rare  cause  of  diffi- 
culty in  parturition.  They  may  be  situated  on  the  neck,  chest 
axillae,  and  other  parts,  but  especially  about  the  sacral  region.  The 
most  common  tumour  in  this  situation  is  a  cysto-hygroma,  which 
may  attain  considerable  size. 

Treatment. — Puncture  should  first  be  tried,  if  delivery  cannot 
be  effected  with  the  tumour  intact.  If  this  does  not  succeed  it 
may  be  necessary  to  incise  or  crush  it. 

Anomalies  of  the  Membranes. — Undue  friability  of  the  mem- 
branes leads  to  their  premature  rupture,  and  consequent  prolongation 


Fig.  165.— Encephalocele. 

of  the  first  stage  of  labour.  The  effects  of  undue  toughness  are 
generally  obviated  by  artificial  rupture.  If  not,  the  membranes 
may  remain  intact  in  the  second  stage,  as  they  have  done  in  the  case 
shown  in  the  frozen  section  (fig.  69,  p.  152).  The  second  stage  is 
then  prolonged,  both  from  the  less  vigorous  action  of  the  uterus,  and 
from  the  larger  size  of  the  body  to  be  expelled.  Sometimes  the 
child,  when  small,  is  even  expelled  with  the  membranes  intact.  It 
then  quickly  perishes  from  asphyxia,  unless  the  sac  is  artificially 
ruptured.  A  child  born  with  the  membranes  over  its  head  is  popu- 
larly said  to  be  bom  with  a  "  caul."* 

When  the  child  is  born  with  a  caul,  or  even  when  the  ban-  0f 
membranes  descends  far  in  advance  of  the  presenting  part,  special 
care  should  be  taken  to  see  that  none  of  the  chorion  is  left  behind 


*  From  galea,  a  helmet. 
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in  the  uterus.  For  the  amnion  will  then  often  have  come  down 
alone  separated  from  the  chorion  (see  p.  154)  ;  and  the  aid  to  the 
separation  of  the  chorion,  afforded  by  its  attachment  to  the  amnion, 

^UnLeShoktness  of  the  FuNis.-Ohstruction  to  labour  may 
arise  from  either  actual  or  relative  shortness  of  the  funis,  but  much 
more  commonly  from  the  latter.    Relative  shortness  arises  from 
the  funis  behi  wound  round  some  part  of  the  foetus,  generally 
o  ml  the  nek?    Thus  an  actually  long  funis,  when  wound  two  or 
three  times  round  the  neck,  may  become  a  relatively  short  one 
Moreover,  since  the  neck  is  as  much  as  three  inches  further  from  the 
pla  en  al  insertion  than  the  umbilicus,  the  availab  e  length  has 
to  be so  much  the  greater  when  the  funis  is  round  the  neck,  if  no 
llctionis  toaL.    According  to  Matthews  Duncan^  ^ 
ments*  the  average  length  of  a  normal  funis  was  found  to  be 
m   'nches,  and  the  average  stretching  under  tension  before ^b  k 
a-e  amounted  to  one  sixth  of  the  original  length.    The  average 
aneamoui  weakest  funis   requiring  5j 

^  the  t^eTlsC  o  Wk  it.  The  breaking  strain 
Ites  th^rtf tL  force  obstructing  labour  which  a  funis  can 

^Extreme  actual  shortness,  such  as  a  length  of  four  inches  or  less 
is  SSvely  rare.    Monsters  have  occurred,  however,  m  which 
LreTno Lis,  the  extroverted  viscera  being  in  direct  contact 

as  well  as  the  iceid  therefore  less  likely  to  be 

earlier  part  of   ab our,  and  the  uiis ,1  tQ  ^ 

put  early  upon  the  stretch     It  »  that  of  the  breech  in 

obstruction  before   he  ^^^^0n  arises  after  birth 
pelvic  F^entations     More «   y  ^  ^ 

of  the  head,  and  still  ™™™™™Jo(  the  funis  round  the  neck, 
the  cause  being  generally  ^V^fVhe  result  may  be  rupture  of 
Results  ^.t<^^SrS^  Livery  or  inversion  or 
the  funis,  separation of  ^ace^.sioil  has  beJ  recorded  as  due 

partial  since  the  funis  is  only  put  on  the 

t0  this  ^se  but  i^  very  rare  ^  ^  ^  tol3ecome 

stretch  when  the  uterus  is  acu    ,  artificial  traction, 

inverted.  Probably  ^f^^^J^  the  neck,  and 
The  most  common  result,  if .the  luna  by  a  kind  of 

no  artihcial  ££  ^  hLl^er  the  puL  arch  by 

spontaneous  evolution,     ihe  ncc^ 

*        *  «»  Cord  as  a  cause  of  Obstruction  to  the  Natural  Progress  of 
.  »  On  Shortness  of  the  Coid  as  n cau 
Labour."   Obstet.  Trans.,  Vol.  XXLU. 
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the  tight  funis.  The  tension  causes  a  partial  undoing  of  the  twist 
round  the  neck,  and  so  rotates  the  foetus  with  its  abdomen  forward. 
Then  evolution  takes  place  by  a  rotation  of  the  body  round  the 
point  where  the  neck  is  fixed  by  the  funis  as  a  centre,  accompanied 
by  a  doubling  up,  the  body  coming  down  posteriorly.  It  is  some- 
what analogous  to  spontaneous  evolution  in  shoulder  presentation, 
where  the  rotation  is  round  the  point  where  the  neck  is  fixed  against 
the  pelvic  brim.  The  foetus  may  be  asphyxiated  meantime  by  the 
pressure  of  the  funis  round  its  neck,  together  with  the  retention  of 
the  chest  within  the  vagina. 

Diagnosis. —  In  the  rare  case  of  obstruction  caused  by  the  funis 
before  delivery  of  the  head,  diagnosis  is  difficult.  Shortness  of 
the  funis  may  be  suspected  if  the  head  is  arrested,  though  not 
tightly  grasped  in  the  genital  passages,  and  recedes  in  a  marked 
way  in  the  interval  of  pains,  still  more  if,  in  addition,  ante-partum 
haemorrhage  occurs  when  the  head  is  in  the  vagina,  not  accounted 
for  by  vaginal  or  cervical  laceration.  A  coil  of  the  funis  round  the 
neck  may  possibly  be  detected  on  rectal  examination.  In  general, 
the  head  would  have  to  be  delivered  by  forceps  without  exact 
diagnosis  of  the  cause  of  delay.  In  pelvic  presentation,  tension  of 
the  funi3  would  be  more  easily  detected,  the  hand  being  passed  up 
to  ascertain  the  cause  of  difficulty.  One  of  the  symptoms  given  is 
special  pain  at  the  placental  site  during  a  uterine  contraction,  or 
when  traction  is  made  on  the  foetus.  There  may  possibly  be  a 
recognizable  depression  at  the  placental  site,  if  traction  is  made  on 
the  foetus  when  the  uterus  is  lax.  Dr.  Braxton  Hicks*  has  recorded 
a  case  in  which  a  funis  only  four  inches  long  had  to  be  divided 
within  the  uterus. 

Treatment. — As  soon  as  the  head  appears,  if  a  coil  of  the  funis 
round  the  neck  is  discovered,  the  funis  should  be  drawn  down  as 
much  as  possible  so  as  to  slacken  the  loop,  and  the  loop  or  loops 
passed  over  the  head,  or,  if  this  is  impossible,  over  the  shoulders. 
If  it  is  too  late  thus  to  release  the  coil,  or  if  the  pains  are  too  rapid 
and  violent  to  allow  it,  and  the  funis  is  drawn  tight,  or  impedes 
the  advance  of  the  child,  the  funis  should  be  divided  with  scissors. 
The  foetal  end  may  be  compressed  between  the  finger  and  thumb 
until  after  the  delivery  of  the  child,  accelerated,  if  necessary,  by 
traction,  and  then  it  shoidd  be  tied  in  the  usual  way.  Impediment 
due  to  absolute  shortness  of  the  funis  should  be  treated  in  the  same 
way  by  division. 

*  Obstet.  Trans.,  Vol.  XXm. 
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ANOMALIES   OF   THE  PELVIS. 
Enlarged  Pelves. 

A  pelvis  larger  than  the  normal  may  occur  simply  as  a  part  of 
the  general  large  size  of  the  body.  In  general,  however,  it  is  not 
specially  tall  women  who  have  large  pelves,  but  rather  those  who 
are  broad,  and  have  the  feminine  characteristics  well  marked,  some- 
times even  though  they  may  be  below  the  average  height.  Tall 
muscular  women  often  have  a  pelvis  rather  small  in  proportion  to 
their  size.  A  large  pelvis  is  generally  normal  in  its  proportions, 
and  is  then  called  the  Pelvis  JEquabiliter  Junto  Major.  In  some 
cases  there  may  be  an 'exaggerated  development  of  the  special 
characteristics  of  the  female  pelvis,  particularly  of  the  relatively 
wide  transverse  diameter.  In  cases  of  double  uterus,  a  marked 
increase  in  the  transverse  diameter  has  been  noted. 

An  enlarged  pelvis  cannot  be  regarded  as  a  pathological  con- 
dition. The  only  disadvantages  likely  to  arise  from  it  are  the 
inconveniences  which  may  result  from  precipitate  labour.  On  the 
whole  it  may  be  considered  an  advantage  to  have  a  pelvis  above  the 
average  size.  It  has  been  stated  that  labour  is  not  necessarily  easy 
in  large  pelves,  because  from  want  of  close  adaptation  the  head  may 
fail  to  undergo  the  usual  rotations.  These  rotations,  however, 
depend  to  a  considerable  extent  on  the  soft  parts,  and  it  appears 
that  the  head  does  undergo  them,  so  far  as  is  necessary  for  its  easy 
delivery. 

Contracted  Pelves. 

General  forces  concerned  in  the  prodnction  of  pelvic 
deformities. — The  forces  upon  which  the  shape  of  the  pelvis 
chiefly  depends  are  the  vital  forces  of  growth  and  development,  the 
effect  of  the  body  weight  and  the  resistances  which  it  calls  out,  and 
the  pressure  and  traction  of  muscles  and  ligaments.  The  results  of 
these  may  be  seen  in  all  forms  of  deformed  pelves  as  well  as  m  the 
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development  of  the  normal  pelvis.  When  the  bones  are  softened, 
the  effects  of  the  mechanical  forces  are  exaggerated.  In  many  forms 
of  distortion  the  shape  of  the  pelvis  depends  upon  the  alteration  of 
the  points  of  application  of  the  mechanical  forces  owing  to  some 
local  want  of  development  or  disease,  or  to  deformities  or  injuries  of 
the  spine  or  limbs. 

The  mechanical  forces  which  influence  the  shape  of  the  normal 
pelvis  in  growth  from  infancy  to  adult  life,  and  the  exaggerated  or 
uncounteracted  or  one-sided  influence  of  which  is  concerned  in  the 
production  of  many  pelvic  deformities,  have  already  been  described 
(see  pp.  21 — 28).  The  reader  is  recommended  to  refer  back  to  that 
description  before  reading  the  account  of  the  mode  of  production  of 
the  varieties  of  deformed  pelvis.  Certain  influences  which  are  in 
action  in  the  formation  of  all  varieties  of  pelvis  will  here  be  briefly 
recapitidated. 

(1.)  Effect  of  the  pelvic  inclination. — If  pelvic  inclina- 
tion is  increased  beyond  the  normal  angle,  the  sacrum  tends  to  sink 
more  towards  the  centre  of  the  pelvic  brim,  and  the  effect,  both  of 
the  body-weight  and  of  the  traction  of  the  abdominal  muscles,  to 
widen  the  pelvis  transversely  and  flatten  it  antero-posteriorly,  is 
increased.  If  pelvic  inclination  is  diminished  the  contrary  effects  are 
produced,  and  the  tendency  is  to  increase  the  antero-posterior  and 
diminish  the  transverse  diameter  of  the  pelvis.  At  the  same  time 
the  sacrum  tends  to  sink  down  more  deeply  between  the  ilia  in  the 
direction  of  the  coccyx. 

(2.)  Effect  of  standing,  walking,  &c. — The  effect  of  stand- 
ing, walking,  or  running  is  to  call  into  play  the  inward  pressure  of 
the  heads  of  the  femora  upon  the  acetabula  due  to  muscular  action 
(see  p.  23),  as  well  as  the  reaction  to  the  body-weight.  Hence  the 
tendency  of  the  body-weight  to  widen  the  pelvis  through  the  leverage 
exerted  upon  the  innominate  bones  (see  p.  22)  is  resisted  by  the 
inward  pressure  at  the  acetabula  more  in  children  who  stand,  walk, 
and  run  much  than  those  who  are  constantly  sitting.  This  principle 
is  especially  illustrated  by  the  form  of  almost  uniformly  contracted, 
not  flattened,  pelvis,  occasionally  met  with  as  the  result  of  rachitis, 
as  contrasted  with  the  usual  flattened  rachitic  pelvis.  Such  a  form 
of  pelvis  is  attributed  to  the  occurrence  of  rachitis  at  rather  a  later 
age  than  usual,  so  that  the  child  is  not  constantly  sitting,  but  stand- 
ing and  moving  about. 

If  one  or  both  acetabula  are  for  any  cause  displaced  inwards 
towards  the  middle  line,  the  effect  of  the  reaction  to  the  body-weight 
is  altered.  It  has  been  already  explained  that  tliis  reaction  is 
directed  vertically  upwards  (see  p.  23).  Its  effect  upon  the  shape 
of  the  pelvic  brim  depends  upon  that  of  its  component  resolved  in  a 
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plane  parallel  to  the  brim  (see  Fig.  18,  p.  22).  If  the  acetabulum 
is  nearer  the  middle  line  than  the  sacro-iliac  joint  the  line  of  this 
force  will  fall  inside  the  fulcrum  of  the  lever  iustead  of  outside, 
and  the  force  will  therefore  tend  to  thrust  the  lower  end  of  the 
lever  inward  instead  of  outward.  Hence,  if  an  acetabulum  is  dis- 
placed inwards  nearer  to  the  middle  line  than  the  sacro-iliac  joint, 
the  reaction  to  the  body-weight  assists  the  inward  thrust  of  the 
muscular  force  acting  on  the  femur  instead  of  tending  to  counteract 
it.  If  the  acetabulum  is  dicnlaced  inwards  in  any  degree  at  all, 
the  counteracting  force  to  the  inward  thrust  is  diminished.  An 
instance  of  this  effect  occurs,  as  will  shortly  be  described,  on  both 
sides  in  the  triradiate  pelvis,  whether  of  the  malacosteon  or  pseudo- 
malacosteon  form,  on  one  side  in  the  various  forms  of  oblique 
pelvis. 

Effect  of  sitting. — It  has  already  been  explaiued  (see  p.  25), 
that,  in  sitting,  the  body-weight  tends  to  widen  the  whole  pelvis  by 
the  leverage  it  exerts  on  the  innominate  bones,  and  also  that  the 
reactions  to  the  body-weight  through  the  tubera  ischii  tend  to  rotate 
the  lower  part  of  each  innominate  bone  outward  on  an  axis  joining 
the  centres  of  the  symphysis  pubis  and  sacro-iliac  synchondrosis, 
and  so  specially  to  widen  the  pelvic  outlet,  increasing  the  distance 
between  the  tubera  ischii,  and  widening  the  pubic  arch.  In  the 
case  of  congenital  absence  of  the  legs,  where  the  person  can  sit,  but 
not  stand,  the  pelvis,  both  at  brim  and  outlet,  has  been  found  wider 
than  normal,  the  inward  thrust  at  the  acetabula  being  wanting. 

As  in  the  case  of  the  acetabula,  the  action  of  the  force  is 
diminished,  and  eventually  reversed,  if  the  tuber  ischii  is  displaced 
inward.  If  the  tuber  ischii  lies  nearer  the  middle  line  than  the 
sacro-iliac  joint,  the  tendency  will  be  to  thrust  the  anterior  end  of 
the  innominate  bone  inward  instead  of  outward  ;  if  it  lies  inside  the 
line  joining  the  centres  of  the  symphysis  pubis  and  sacro-iliac 
synchondrosis,  the  tendency  will  be  to  rotate  the  lower  part  of  the 
innominate  bone  inward  instead  of  outward.  If  the  usual  widening 
effect  is  merely  diminished  owing  to  partial  displacement  inward  of 
the  tuber  ischii,  the  inward  tension  of  the  sacro-sciatic  ligaments 
may  be  sufficient  to  overcome  it.  On  the  contrary,  if  the  pelvis  is 
wider  than  normal,  the  tendency  of  sitting  to  widen  the  outlet  is 
yet  further  increased.  Hence  the_general  rule  is  that  ajpelvis  rela- 
tively wide  at  the  brim  Is  still  wider  at  the  outlet,  and  a  pelvis 
'Transversely  contracted  at  the  brim  is  still  more  contracted  at  the 
outlet.  The  principle  is  also  illustrated  both  in  the  triradiate 
pelvis,  and  in  oblique  pelves. 

Diagnosis  of  pelvic  contraction.— The  general  diagnosis 
of  pelvic  contraction  will  be  considered  before  the  special  varieties 
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of  pelvis  are  described.  General  indications,  such  as  may  be 
obtained  from  a  person's  appearance,  indicate  usually  simply  the 
probability,  that  some  pelvic  deformity  may  exist  rather  than  its 
nature  or  degree.  They  are  chiefly  of  use  in  showing,  in  the  case 
of  a  woman  pregnant  for  the  first  time,  when  it  is  desirable  to 
make  a  local  examination  as  to  the  capacity  of  The  pelvS'beforeThe 
fuTrterm  arrives,  and  so  possibly  avoid  a  very  difficult  and  dan- 
gerous delivery  by  the  induction  of  premature  labour.  Such 
indications  consist  in  smallness  of  the  whole  figure,  especially 
if  accompanied  by  slend'erness,  relative  shortness  of  limbs,  pointing 
to  the  probability  of  rachitis,  jspinal  curvatures,  lameness,  especially 
if  due  to  shortness  of  one  leg,""  undue  hollowness  of  the  back,  point- 
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Fig-.  166.— Pelvimeter. 


rng  to  the  probability  of  excessive  pelvic  inclination,  and  any  other 
deformity  affecting  the  back  or  legs.  Attention  should  be  paid  to 
any  history  of  rickets,  or  other  disease  of  bones,  or  of  any  disease 
or  injury  affecting  the  back,  pelvis,  or  legs.  Kickets  may  also  be 
revealed  by  curvature  and  thickening  of  the  tibias.  If  previous 
deliveries  have  occurred,  the  history  of  the  course  of  parturition  is 
the  most  important  guide  of  all. 

J^vimet^.—  For  the  exact  diagnosis  of  pelvic  deformity,  it  is 
necessary  to  take  certain  external  and  internal  measurements  The 
external  measurements  are  obtained  with  ease,  but  do  not  allow  any 
exact  inferences  to  be  made  as  to  the  size  of  the  pelvic  canal,  which 
w  the  only  point  of  real  importance.  They  are  of  value,  because 
they  not  only  give  evidence,  in  many  cases,  of  the  existence  of 
de  ormity •  m  the  canal,  although  not  of  its  precise  degree,  but  often 
mcbcate  the  general  character  of  the  pelvic  distortion,  as,  for 
instance,  that  it  is  due  to  rickets,  or  that  oblique  distortion  exists. 
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The  form  of  pelvimeter  used  for  external  measurements  is  shown  in 
Fig.  166,  p.  499.  It  is  simply  a  modification  of  the  ordinary  callipers 
used  by  carpenters,  having  an  index  near  the  hinge,  from  which 
the  distance  separating  the  points  can  be  read  off.  One  arm  may 
be  made  straight,  if  it  is  desired  to  have  an  instrument  which' may 
be  used  for  measuring  the  thickness  of  the  bones,  with  one  arm 
in  the  vagina  and  one  outside.  The  internal  measurements  are 
of  most  direct  importance,  but  are  more  difficult  to  obtain  with 
exactness.  Various  pelvimeters  have  been  invented  for  taking 
them,  but  on  the  whole  the  fingers  are  to  be  preferred  to  any. 
They  can  be  used  with  less  pain  to  the  patient,  and  being  sentient, 
are  less  likely  to  lead  to  the  fallacy  which  may  arise,  if  the  points 
of  the  pelvimeter  are  not  in  reality  exactly  where  they  are  supposed 
to  be. 

External  measurements. — The  most  impprtant  of  the  external 
measurements  are  "two,  the  distance  between  the  anterior  superior 
spines  of  the  ilium  (Dist.  Sp.  II.),  and  the  maximum  distance 
between  the  outsides  of  the  iliac  crest  (Dist.  Cr.  II.).  These 
measure  normally  about  10  and  lOf  inches  respectively.  For  the 
measurement  the  patient  is  placed  on  her  back,  and  may  be  covered 
with  a  thin  garment.  For  the  first  measurement  the  tips  of  the 
callipers  are  placed  outside  the  spines.  For  the  second  the  callipers 
are  set  at  the  smallest  width  which  will  allow  them  to  pass  over 
the  widest  part  of  the  crests,  or  over  their  centres  about  %\  inches 
posterior  to  the  spines,  if  the  spines  are  wider  apart  than  any  other 
portion  of  the  crests. 

Contraction  of  the  pelvis  may  be  indicated  by  one  of  two  things. 
(1~)  The  distances  may  both  be  less  than  normal.     (2.)  The  rela- 
tion between  them  may  be  altered  in  such  way  that  either  the 
dStoce  beTwe^i The  spines  is  greater  than  the  distance  between  the 
crests  at  any  other  point,  or  at  any  rate  is  not  exceeded  m  the  usual 
proportion  by  the  maximum  distance  between  the  crests.    It  the 
spines  are  wider_apart  than  any  other  part  of  the  crests,  the  pelvis 
Is  rachitic,  with  a  contracted  conjugate  diameter.     It  even  the 
excess  of  the  maximum  distance  over  that  between  the  spines  is  less 
than  in  due  proportion,  the  pelvis  is  probably  rachitic,  or  at  any 
rate  contracted  in  the  conjugate  diameter.    One  exception  to  this 
rule  however,  occurs  in  some  cases  of  the  rachitic  generally  con- 
tracted pelvis,  in  which  the  relation  between  the  two  distances  is 
altered  in  this  way,  but  the  pelvis  is  not  flattened.    If  not  only  the 
relation  of  the  two  distances  is  altered,  but  the  mean  of  the  two  is 
too  small,  the  pelvis  is  generally  small,  as  well  as  probably  flattened, 
if  on  the  othe?  hand,  the  due  relation  between  the  two  distances  is 
preserved,  but  both  are  smaller  than  the  normal,  the  pelvis  is  gene- 
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r.lly  regarded  as  non-rachitic.  There  may  be  some  relative  con- 
traction of  the  conjugate  diameter,  but  this  is  not  likely  to  be  so 
great  as  in  the  former  case.  More  probably  the  pelvis  is  generally 
contracted.  It  may  also  be  one  of  the  rarer  forms  of  pelvis,  con- 
tracted in  the  transverse  diameter. 

The  external  measurement  next  in  importance,  but  of  inferior 
value  to  these,  is  the  external  conjugate  diameter  (C.  Ext.).  In 
measuring  this,  the  patient  is  placed  upon  her  side  ;  one  point  of  the 
callipers  is  placed  in  front  of  the  top  of  the  symphysis  pubis,  the 
other  just  below  the  spine  of  the  last  lumbar  A^ertebra.  The 
external  conjugate  is  on  the  average  about  7-J-  inches.  The  object 
of  measuring  this  distance  is  to  calculate  from  it  the  probable  size 
of  the  internal  true  conjugate  diameter.  It  does  not,  however,  lie 
exactly  in  the  pelvic  brim,  for  the  plane  of  the  brim  cuts  the  spine 
above  the  last  lumbar  vertebra,  as  may  be  seen  from  the  frozen 
section,  Fig.  69,  p.  152.  Moreover,  the  amount  to  be  deducted 
from  the  thickness  of  the  bones  and  soft  parts  varies  very  widely  in 
different  cases,  the  difference  being  as  much  as  an  inch,  or  even 
more.  Especially  in  the  rachitic  pelvis,  the  thickness  of  the 
sacrum,  where  the  projecting  promontory  is  formed,  is  apt  to  be 
greater  than  usual.  The  thickness  of  the  external  soft  parts  is  also 
variable.  Hence  moderate  values  of  the  external  conjugate,  such 
as  those  between  7  and  *l\  inches,  give  little  information  about  the 
state  of  the  pelvis.  It  is  only  from  more  extreme  values  that  any 
positive  conclusions  can  be  drawn,  and  even  then  only  as  to  the 
fact  of  contraction  or  its  absence,  and  not  as  to  the  degree.  Thus 
if  the  external  conjugate  measures  over  7£  inches,  it  is  pretty  certain 
that  there  is  no  flattening ;  if  it  is  under  7  inches,  a  contracted  con- 
jugate may  be  inferred. 

It  is  indeed  possible  to  measure  separately  the  portions  to  be 
deducted  from  the  external  conjugate  at  its  anterior  and  posterior 
part  by  placing  one  arm  of  the  callipers  inside  the  vagina,  and  the 
other  outside  the  body,  and  then  get  the  true  internal  conjugate  by 
deducting  these  from  the  external  conjugate.  This  can  be  done 
tolerably  well  in  some  cases  to  obtain  the  thickness  of  the  sacrum 
and  soft  parts  covering  it.  But  it  is  scarcely  possible  to  get  the 
internal  arm  of  the  callipers  sufficiently  high  on  the  internal  surface 
of  the  symphysis  pubis  to  measure  the  thickness  of  the  anterior 
pelvic  wall  with  accuracy.  This  method,  therefore,  probably  does 
not  give  the  true  conjugate  with  so  great  accuracy  as  that  of 
deducting  it  from  the  diagonal  conjugate,  measured  internally.  If 
the  method  is  used,  the  callipers  should  have  one  arm  curved,  as  in 
Pig.  I  66,  p.  499,  the  other  straight  or  nearly  straight.  The  curved 
arm  should  be  introduced  into  the  vagina,  to  place  against  the  pro- 
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montory  of  the  sacrum,  the  straight  arm  to  measure  the  thickness  of 
the  pubes. 

When  a  transverse  contraction  or  asymmetry  of  the  pelvis  from 
want  of  development  of  both  or  of  one  wing  of  the  sacrum  is 
suspected,  the  transverse  distance  between  the  posterior  superior 
spines  of  the  ilia  is  a  measurement  of  some  value,  since  it  gives  some 
indication  whether  or  not  the  sacrum  is  narrower  than  usual.  Its 
average  magnitude  is  about  5  inches. 

Certain  oblique  external  diameters  should  also  be  measured  when 
an  oblique  pelvis  is  suspected.  These  will  be  mentioned  in  the 
account  of  the  diagnosis  of  the  oblique  pelvis.  In  the  comparatively 
rare  case  of  contraction  of  the  pelvic  outlet,  the  antero-posterior 
diameter  of  the  outlet  is  obtained  by  measurement  with  the  index 
finger,  introduced  into  the  vagina,  the  radial  border  pressed  against 
the  apex  of  the  pubic  arch.  It  is  measured  from  the  apex  of  the 
pubic  arch,  at  its  internal  surface,  to  the  tip  of  the  sacrum,  not  to 
the  tip  of  the  coccyx,  unless  that  bone  is  ankylosed  to  the  sacrum. 
The  transverse  diameter  is  measured  between  the  internal  margins 
of  the  tubera  ischii.  It  may  be  measured  either  by  callipers  or  by 
a  straight  rule,  the  patient  being  placed  on  her  side.  The  average 
normal  magnitude  of  the  former  diameter  is  about  4j  inches,  of  the 
latter  about  4j  inches. 

External  examination  also  reveals,  apart  from  the  measurements, 
certain  general  facts  about  the  pelvis,  such  as  the  massiveness  of  the 
bones,  development  of  prominences  for  attachment  of  muscles,  direc- 
tion of  iliac  fossse,  whether  the  whole  pelvis  is  symmetrical,  whether 
the  spine  is  straight  and  the  legs  equal,  and  whether  there  is  any 
deviation  from  the  usual  position  of  the  great  trochanters,  or  of  the 
sacrum  in  relation  to  the  mnominate  bones. 

Internal  measurements. — The  most  important  object  in  internal 
measurement  is  to  obtain  an  estimate  of  the  true  conjugate  diameter, 
since  this  is  the  diameter  of  the  pelvic  brim  which  is  most 
frequently  contracted,  and  the  contraction  of  which  has  the  greatest 
obstetric  importance.  By  the  term  true  conjugate  will  be  here 
understood  what  is  sometimes  called  the  obstetric  true  conjugate, 
namely,  the  line  drawn  from  the  promontory  of  the  sacrum  to 
the  nearest  point  on  the  inner  surface  near  the  top  of  the 
symphysis  pubis  (b  p,  Fig.  16,  p.  18),  not  the  line  from  the 
promontory  of  the  sacrum  to  the  centre  of  the  top  of  the  symphysis 
pubis.  It  is  the  former  distance  alone  which  has  any  practical 
significance. 

The  distance  actually  measured  is  the  diagonal  conjugate  (e  n, 
Kg.  16),  or  sacro- subpubic  diameter.  From  this  the  true  conjugate 
has  to  be  inferred.    For  measurement  of  the  diagonal  conjugate  the 
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patient  may  be  placed  on  the  left  side,  or  on  the  back,  the  hips 
raised  on  a  folded  blanket.  Two  fingers,  or  four  fingers,  if  the 
vagina  is  capacious  enough  to  allow  it,  as  in  the  first  stage  of 
labour  (see  Fig.  167),  are  introduced  into  the  vagina  and  directed 
upwards  behind  the  cervix,  depressing  the  posterior  vaginal  cul- 
de-sac  until  the  tip  of  the  finger  touches  the  sacrum.  The 
fingers  are  then  still  raised  until  the  angle  formed  by  the  pro- 
montory of  the  sacrum  is  recognised  and  the  tip  of  the  middle 
finger  rested  upon  it.    For  this  the  fingers  have  to  be  directed 


Fig,  167. — Measurement  of  diagonal  conjugate. 

nearly  vertically  upward  in  the  axis  of  the  trunk.  The  angle  the 
diagonal  conjugate  makes  with  this  axis  is  about  20°  in  the  normal 
pelvis,  the  pelvic  inclination  to  the  horizon  being  taken  as  55°.  If 
the  pelvic  inclination  is  greater,  and  the  promontory  of  the  sacrum 
therefore  higher,  as  it  sometimes  is  in  a  flattened  pelvis,  the  fingers 
must  be  directed  still  more  vertically  upwards.  Care  must  be  taken 
not  to  mistake  for  the  promontory  of  the  sacrum  a  slightly  projecting 
angle  which  sometimes  exists  between  the  first  and  second  sacral 
vertebra.  The  tip  of  the  middle  finger  resting  then  upon  the 
promontory,  the  hand  is  slightly  raised,  so  as  to  press  the  radial  side 
of  the  index  finger,  or  the  side  of  the  hand,  against  the  apex  of  the 
pubic  arch.  The  point  of  contact  is  then  marked  with  the  finger- 
nail of  the  disengaged  hand,  the  hand  is  removed  from  the  vagina, 
the  finger-nail  being  kept  upon  it,  and  the  distance  from  the  marked 
point  diagonally  to  the  tip  of  the  middle  finger  measured  with  a  rule. 


504 


ANOMALIES  OF  THE  PELVIS. 


This  gives  the  diagonal  conjugate.  It  is  rather  difficult  to  mark  the 
exact  point  with  the  nail  while  the  finger  is  closely  pressed  against 
the  pubic  arch.  It  is  still  better,  therefore,  if  the  perceptive  faculty 
of  the  radial  side  of  the  finger  can  be  so  educated  that  it  retains  the 
impression  of  the  exact  spot  cut  by  the  apex  of  the  pubic  arch  until 
the  hand  is  removed  from  the  vagina,  and  the  finger-nail  is  then 
placed  upon  this  spot.  If  there  is  any  doubt  of  the  exact  point,  the 
mean  should  be  taken  of  the  estimates  derived  from  several  trials. 

Even  in  the  normal  pelvis  the  promontory  of  the  sacrum  can 
always  be  reached  in  this  way  with  two  fingers,  if  the  soft  parts, 
especially  the  vaginal  outlet,  are  not  too  resisting.  In  case  of 
difficulty,  the  administration  of  an  anaesthetic  greatly  aids  the  over- 
coming of  this  resistance.  As  a  general  rule,  however,  if  the  fingers 
can  be  introduced  a  fair  distance,  and  the  promontory  cannot  be 
reached,  it  may  be  inferred  that  there  is  no  contraction  of  the 
conjugate  diameter.  The  length  of  the  fingers  must  of  course  be 
taken  into  consideration.  In  a  flattened  pelvis,  the  promontory  of 
the  sacrum  can  often  be  felt  by  the  index  finger  alone,  and  it  is  then 
better  to  measure  the  diagonal  conjugate  by  introducing  that  finger 
only.  If  the  promontory  can  be  easily  reached  in  this  way,  it  may 
generally  be  inferred  that  some  contraction  exists. 

The  diagonal  conjugate  (e  n,  Fig.  16,  p.  18)  being  known,  the 
true  conjugate,  or  the  side  e  f  of  the  triangle  E  F  N,  has  to  be 
deduced  from  the  two  sides  e  n,  n  f.  The  angle  e  f  n,  between 
the  symphysis  pubis  and  the  plane  of  the  brim,  is  almost  always  an 
obtuse  angle.  It  is  evident  that  the  difference  between  the  sides 
E  N  and  e  f  will  be  greater,  the  greater  is  the  side  f  n,  or  the 
height  of  the  symphysis  pubis,  and  the  greater  also  is  the  angle 
E  F  N,  or  the  inclination  of  the  symphysis  to  the  plane  of  the  brim. 
The  average  amount  to  be  deducted  from  the  diagonal  conjugate  to 
get  the  obstetric  true  conjugate  is  about  two-thirds  of  an  inch. 
Corrections  for  individual  cases  cannot  be  made  with  absolute 
exactness,  but  a  general  estimate  may  be  formed.  The  height  of 
the  symphysis  may  be  directly  measured.  If  it  amounts  to,  or 
exceeds,  an  inch  and  a  half,  the  inclination  of  the  symphysis  being 
assumed  normal,  the  deduction  may  be  estimated  at  from  §  to  £  inch 
instead  of  f  inch.  Some  increase  in  the  deduction  must  also  be 
made  if  it  is  judged  that  the  promontory  stands  higher  than  usual, 
or  that  the  direction  of  the  symphysis  pubis  is  more  vertical  than 
usual.  In  the  reverse  cases  a  deduction  of  |-  inch  may  be  rather 
too  much,  the  difference  being  sometimes  under  half  an  inch.  The 
difference  is  likely  to  be  greatest  in  the  case  of  a  very  great ly 
flattened  pelvis  with  excessive  pelvic  inclination.  It  may  then 
reach  and  even  exceed  one  inch. 
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The  following  construction  gives  a  more  exact  result  (see  Fig. 
168).  Draw  a  line  a  b  equal  to  the  height  of  the  symphysis  pubis. 
From  the  point  a  draw  a  c,  making  an  angle  of  110°  with  a  b. 
From  the  centre  b,  draw  a  circle  having  a  radius  equal  to  the  length 
of  the  diagonal  conjugate,  cutting  the  line  a  c  in  the  point  f.  The 
length  a  f  will  be  the  true  conjugate.  For  this  construction,  a 
graduated  circle  is  recraired  ;  or  the  angle  b  a  c  may  be  traced 
from  Fig.  168.  The  only  element  of  uncertainty  is  the  magnitude 
of  the  angle  b  a  c,  which  varies  somewhat  in  different  cases,  but 
its  average  magnitude  is  about  110°. 

Direct  measurement  of  true  conjugate.— The  true  conjugate  itself 
can  be  directly  measured  by  two  methods,  which  are  of  great  value, 
but  can  only  be  applied  under  exceptional  circumstances.  The 


168.— Diagram  for  calculation  of  true  conjugate  diameter. 


first  method  is,  just  after  delivery,  to  pass  the  whole  hand  into  the 
pelvis  within  the  cervix,  and  see  how  far  the  four  fingers  side  by 
side,  or  the  breadth  of  the  hand,  will  pass  up  in  the  conjugate 
diameter.  The  point  at  which  they  are  arrested  is  noted,  the  hand 
withdrawn,  and  its  breadth  at  that  point  measured  with  a  rule.  In 
case  of  slight  contraction  only,  the  thumb  may  be  added,  but 
diameters  up  to  3|  inches  can  generally  be  measured  without  it. 
it  is  not  so  well  to  measure  the  diameter  by  separating  the  fingers, 
lor  it  is  difficult  then  to  keep  them  in  exactly  the  same  position 
during  withdrawal.  This  method  gives  precisely  the  conjugate 
diameter  available  for  the  passage  of  the  foetus ;  and  this  may  be 
recorded  for  use  m  future  pregnancies. 

External  measurement  of  true  conjugate.—  Another  method  is  by 
^jaurement  from  outside  ;  and  this  can  be  used  only  when  the 
patient  ,s  no  pregnant,  the  abdominal  walls  not  too  thick,  and  the 
abdomen  not  very  tense.    The  index  finger  is  pressed  in  above  the 
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pubes,  and  the  abdominal  wall  carried  before  it,  until  it  rests  on  the 
promontory  of  the  sacrum  (at  E,  Fig.  16,  p.  18).  The  wrist  is 
then  depressed,  and  the  point  noted  where  the  top  of  the  symphysis 
cuts  the  finger.  This  gives  the  distance  from  the  promontory  to 
the  centre  of  the  top  of  the  symphysis.  Something  has  to  be 
added  to  the  distance  measured  for  the  thickness  of  the  soft  parts 
pushed  before  the  finger,  and  something  subtracted  for  the  thickness 
of  the  pubes  to  get  the  obstetric  true  conjugate  e  f.  The  addition 
and  subtraction  will  nearly  balance  when  the  abdominal  walls  are  thin. 

Other 'results  of  internal  measurement.— The  true  conjugate  diameter 
is  the  only  dimension  of  the  brim  which  can  be  estimated  at  all 
accurately  from  internal  examination.   A  general  estimate,  however, 
can  be  obtained  of  the  characters  of  the  pelvis  in  many  other 
respects  ;  and  it  is  in  forming  this  estimate  that  the  experience  and 
judgment  of  the  observer  are  of  most  value.    The  student,  there- 
fore, in  every  case  of  labour,  as  well  as  in  vaginal  examinations 
apart  from  labour,  should  take  the  opportunity  of  gaining  practice 
in  judging  the  usual  pelvic  dimensions.    The  chief  points  to  be 
noted  are  the  following  :— Whether  the  promontory  of  the  sacrum  is 
exactly  opposite  the  symphysis  pubis  ;  whether  it  forms  a  projection 
encroaching  on  the  space  of  the  pelvic  brim,  with  hollows  at  each  side 
of  it,  as  in  the  reniform  pelvis,  or  only  forms  a  part  of  a  concave  or 
flattened  wall ;  whether  there  is  ample  space  in  the  hollow  of  the 
sacrum,  or  whether  the  sacrum  is  so  flattened,  without  being  divergent 
from  the  symphysis  pubis,  that  lower  diameters,  as  well  as  the  conju- 
gate of  the  brim,  are  likely  to  cause  obstruction  ;  whether  the  lateral 
space  in  the  pelvis  appears  to  be  as  large  as  usual ;  and  whether  the 
space  is  equal  on  the  two  sides  of  the  promontory  of  the  sacrum.  _ 

The  measurement  of  the  diagonal  conjugate  can  be  made  m 
pregnancy,  or  even  in  labour,  if  the  head  is  still  high  m  the  pelvis, 
or  if  it  is  so  moveable  that  it  can  be  pushed  up.  If  the  head 
has  descended  considerably  into  the  brim,  and  is  fixed  there,_even 
though  its  largest  diameters  may  not  yet  have  entered  the  brim  it 
may  be  impossible  to  measure  the  diagonal  conjugate.  It  may  still 
be  possible,  however,  to  ascertain  whether  the  promontory  of  the 
sacrum  encroaches  upon  the  space  of  the  brim  or  not,  and  to  iorm 
an  estimate  as  to  the  symmetry  of  the  pelvis,  and  the  lateral  space 
in  it. 

Varieties  of  Contracted  Pelves. 
Principle  of  classification.-The  different  forms  of  con- 
tracted pelvis  will  here  be  classified  primarily  according io  the* 
shape  rather  than  according  to  their  causation,  since  it : K  the shape 
which  is  of  main  obstetric  importance.  It  is  true  that  each  ot 
the  characteristic  shapes  has  a  special  cause  to  which  it  is  most 
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frequently  clue,  but  the  two  methods  of  classification  do  not  give 
exactly  parallel  results. 

There  are  three  forms  of  contracted  pelvis,  which  are  met  with 
more  frequently  than  the  others,  and  are  those  which  most  usually 
demand  operative  interference.  These  are  the  generally  con- 
tracted pelvis,  including  the  allied  varieties  of  the  infantile  and  the 
masculine  pelvis,  the  pelvis  flattened  without  general  contraction, 
and  the  generally  contracted  flattened  pelvis. 


The  Generally  Contracted  Pelvis. 

The  generally  contracted  pelvis,  or  pelvis  cequdbiliter  justo  minor,  is 
tne  rarest  of  the  three  principal  forms  mentioned  above.  It  is 
characterised  by  a  general  diminution  of  all  the  diameters.Jbut  no 
deviation,  or  but  little  d~eviation,  from"  their  relative  proportion  in 
the  normal  pelvis.  In  its  most  perfect  form  it  is  seen  in  the  pelvis 
of  women  who  are  very  small,  or  actual  dwarfs,  but  not  otherwise 
deformed.  The  pelvis  may  then  have  the  perfect  female  type,  but 
in  the  case  of  dwarfs,  the  parts  of  the  pelvis  may  be  found  united, 
not  by  bone,  but  by  cartilage"  only,  as  in  childhood.  Generally' 
however,  a  pelvis  which,  from  its  general  appearance,  is  classed  as  a 
generally  contracted  pelvis,  is  found,  on  minute  examination,  to 
deviate  slightly  from  the  normal  shape.  Sometimes  the  conjugate 
diameter  is  contracted  in  rather  greater  proportion  than  the  rest, 
especially  when  rickets  has  existed  as  a  cause.  This  kind  of  pelvis 
forms  a  transition  towards  the  generally  contracted  flattened  pelvis 
and  all  grades  between  the  two  may  exist. 

The  infantile  pelvis.— In  the  majority  of  pelves  approximat- 
ing to  the  type  of  the  generally  contracted  pelvis,  the  characters 
point  to  a  partial  arrest  of  development,  the  changes  which  take 
place  m  the  advance  from  the  foetal  to  the  adult  pelvis  not  having 
taken  place  to  the  fuU  extent.  Thus  the  sacrum  is  relatively 
narrow,  its  curvature  on  transverse  section  is  too  great,  on  antero- 
posterior section  too  little,  its  face  does  not  look  enough  downward 
its  posterior  surface  is  not  sufficiently  sunk  between  the  ilia  nor 
the  whole  bone  in  the  direction  of  the  coccyx  ;  the  pubic  arch  is 
not  fully  expanded  ;  the  transverse  diameter  of  the  brim  does  not 
exceed  the  conjugate  in  the  due  proportion.  When  these  pecu- 
liarities are  well  marked,  the  pelvis  is  called  infantile.  The  General 
size  of  the  outlet  is  apt  to  be  small,  compared  with  that  of  the  inlet 
as  it  is  in  the  fcetal  or  child's  pelvis.  ' 

The  generally  contracted  or  infantile  pelvis  may  arise  from  anY 
disease  or  other  condition  which  interferes  with  nutrition  in  child- 
hood.   Thus  it  may  be  the  result  of  scrofula,  cretinism,  premature 
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hard  work,  or  bad  feeding.  It  may  also  arise  from  a  form  of 
rickets,  protracted  in  time  but  not  severe  in  degree,  so  that  it  has 
the  effect  of  interfering  with  bone  growth  without  causing  actual 
softening  of  the  pelvic  bones.  A  marked  form  of  infantile  pelvis, 
with  narrow  pubic  arch,  and  relatively  small  transverse  diameter, 
is  associated  with  congenital  absence  of  the  uterus,  or  uterus  and 
ovaries,  but  this  is  not  of  obstetric  interest.  It  appears,  however, 
that  an  infantile  pelvis,  though  not  so  marked,  may  also  be 
associated  with  that  minor  degree  of  imperfect  development  _  of 
uterus  and  ovaries,  in  which  menstruation  is  scanty,  and  begins 
late  in  life,  the  cervix  uteri  is  conical  and  narrow,  the  uterus  often 
more  antiflexed  than  usual,  and  the  woman  often  sterile.  Dr.  Eoper 
has  related  such  a  case,  in  which  pregnancy  followed  incision  of 
the  cervix  uteri,  but  delivery  could  only  be  effected  with  much 
difficulty.  It  has  been  supposed  that  in  some  cases  a  generally 
contracted  pelvis  is  due  to  premature  bony  union  of  the  parts  of 
the  pelvis,  possibly  the  result  of  excessive  muscular  work  in  early 
life.  In  other  cases  no  cause  for  the  infantile  form  of  pelvis  can 
be  discovered,  and  it  must  be  ascribed  to  some  unknown  congenital 
tendency,  hereditary  or  otherwise.  In  some  cases  an  infantile  shape 
of  pelvis  is  associated  with  a  size  not  below  normal,  growth  having 
gone  on,  though  development  failed. 

The  rachitic  generally  contracted  pelvis.— It  has  been 
already  mentioned  that  a  simply  infantile  pelvis  may  result  from  a 
form  of  rickets  which  simply  impedes  bony  growth  without  causing 
softening  of  the  pelvis.  There  is  also  another Jbrm, of  generally 
contracted  pelvis  due  to  rickets,  in  which  some  of  the  changes  in 
shape  of  bones  due  to  that  disease  are  manifested.  The  iliac  fossse 
look  forward,  the  relation  between  the  Dist.  Sp.  H  and  Dist. 
Cr.  n.  is  altered,  the  distance  between  the  spines  being  often  the 
widest  distance,  and  there  are  signs  of  rickets  in  other  bones,  as  m 
th7e~libi£e~Tut  the  pebjjsJs^oiJatiened.  This  form  of  pelvis  is 
generally  described  ITHe"  to  the  disease  occurring  comparatively 
late  in  childhood,  afterlhe  child  has  begun  to  walk,  and  the  ten- 
dOTcyTo^widenmg  and  flattening  being  in  consequence  counteracted 
by  the  inward  thrust  at  the  acetabula.  It  must,  however,  be  also 
true  that  the  disease  has  been  so  far  mild  in  degree,  that  neither  the 
sacrum  nor  the  iliac  beams  are  sufficiently  softened  to  bend  ihis 
form  of  pelvis  is  therefore  to  be  contrasted  with  the  tnradiate  or 
pseudomalacosteon  form  of  rachitic  pelvis  (see  Chapter  XXX.),  111 
which  also  the  disease  produces  its  effects  after  the  child  has  learned 
to  walk,  but  in  which  the  degree  of  softening  is  greater  instead  ot 
less  than  that  which  leads  to  the  usual  flattened  rachitic  pelvis. 
The  mascnline  pelvis.— In  strong  muscular  women,  rather 
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tall  in  proportion  to  their*  breadth,  especially  those  who  have  a 
somewhat  masculine  appearance  from  the  growth  of  hair  on  the 
face,  a  variety  of  uniformly  contracted  pelvis  is  sometimes  found, 
showing  some  approximation  toward  the  male  type.  The  bones 
are  thick,  the  pelvis  deep,  prominences  for  muscles  well  marked, 
the  transverse  diameter  too  small  in  proportion,  and  the  outlet 
comparatively  narrow. 

In  the  marked  cases  of  general  pelvic  contraction  all  the  internal 
diameters  of  the  pelvis  may  be  reduced  by  as  much  as  one-fourth 
of  their  normal  value.  The  difficulty  in  delivery  may  then  be  very 
considerable,  even  after  the  performance  of  craniotomy. 

Mechanism  of  labour. — In  minor  degrees  of  contraction  the 
mechanism  of  labour  is  not  altered,  except  that  the  flexion  of  the 
head  is  apt  to  be  extreme,  after  it  has  entered  the  brim,  owing  to 
the  want  of  space  for  its  longest  diameter,  and  that  the  natural 
rotations  may  be  impeded  by  excessive  friction. 

Diagnosis. — All  the  external  diameters  are  diminished  in  about 
equal  proportions,  and  the  diagonal  conjugate  is  also  diminished. 
On  internal  examination  there  is  found  to  be  diminution  of  lateral 
space,  but  no  encroachment  of  the  promontory  of  the  sacrum  into 
the  area  of  the  brim.  The  normal  relation  between  the  Dist.  Sp. 
II.  and  Dist.  Gr.  II.  is  unaltered,  except  in  the  rachitic  form  of  the 
generally  contracted  pelvis. 

The  Flattened  Pelvis,  and  the  Generally  Contracted 
Flattened  Pelvis. 

In  the  former  class  of  pelvis  there  is  contraction  of  the  conjugate 
diameter,  but  no  notable  contraction  of  the  remaining  internal 
diameters.  In  the  latter,  combined  with  the  relative  contraction 
of  the  conjugate,  there  is  general  smallness  of  the  whole  pelvis 
from  failure  of  development.  It  is  evident  that  if  a  full-sized 
pelvis  were  flattened,  its  transverse  diameter  would  be  rendered 
greater  than  normal.  In  point  of  fact,  however,  it  is  hardly  ever 
found  that  the  transverse  diameter  is  greater  than  normal  in  a 
flattened  pelvis,  and  frequently  it  is,  if  anything,  rather  diminished. 
Therefore,  even  in  pelves  reckoned  merely  as  flattened,  because 
there  is  no  notable  contraction  in  the  transverse  diameter,  there  is 
almost  always,  in  reality,  some  lack  of  full  development. 

The  flattened  pelvis,  whether  generally  contracted  or  not,  may  be 
divided  into  two  varieties,  according  to  the  shape  of  the  brim,  the  £ 
elliptic  flattened  pelvis,  and  the  reniform  or  kidney-shaved  flattened  '.< 
Hj!w£,     In  the  former  the  shape  of  the  brim  resembles  an  ellipse 
flattened  on  the  posterior  side.   The  concavity  of  the  sacrum  on  trans-  [{ 
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verse  section  is  almost  or  entirely  lost,  but  is  not  converted  into  a 
projection,  In  the  latter  the  brim  is  kidney-shaped  (see  Fig.  169, 
p.  510;  Fig.  166,  p.  511).  The  promontory  of  the  sacrum  has 
sunk  so  far  inward  toward  the  brim  as  to  form  a  rounded  pro- 
minence encroaching  upon  its  area.  This  is  the  commoner  variety 
of  the  two. 

By  German  authors  a  different  division  of  flattened  pelves  is 
made,  namely,  into  the  rachitic  and  non-rachitic  flattened  pelvis. 
It  is  admitted,  however,  that  the  form  called  non-rachitic,  because 
other  characteristic  peculiarities  of  rickets  are  absent,  is  often  due 
to  slight  rickets.  Moreover  the  division  given  above  corresponds 
to  a  difference  in  the  mechanism  of  labour,  while  that  into  rachitic 
and  non-rachitic  forms  does  not. 

Causation. — The  flattened  pelvis  without  general ,  contraction 
is  probably  often  due  to"~s  light  rickets,  causing  some  softening  of 
the  sacrum,  but  not  markecT^nouglTto  produce  the  general  pecu- 
liarities due  to  the  disease.  The  fact  that  some  slight  failure  of 
development  almost  always  exists  is  in  favour  of  this  view.  The 
deformity  is  also  ascribed  to  lifting  or  carrying  heavy  weights,  such 
as  babies,  in  childhood,  either  with  or  without  the  slight  rachitic 
tendency.  "Flattening  is  also  produced  by  excess  in  the  pelvic  in- 
clination, for  then  the  component  of  the  body-weight  which  acts  in 
the  plane  of  the  pelvic  brim  is  increased.  The  excess  of  inclination 
may  be  due  to  an  exaggeration  of  the  normal  curves  of  the  spine,  a 
condition  itself  often  the  consequence  either  of  slight  rickets,  or  of 
carrying  weights  in  childhood,  or  of  both  causes  combined.  Whether 
or  not  general  contraction  is  present,  the  elliptic  flattened  shape  of 
the  brim  must  be  ascribed  to  the  effect  of  the  body-weight,  without 
marked  softening  of  the  sacrum  ;  when  the  sacrum  is  much  softened 
the  renifprm  shapeTis'  produced.  Hence,  as  a  general  rule,  the 
greater  part  rickets  has  in 'the  causation,  the  more  marked  is  the 
reniform  shape.  Sometimes,  however,  a  distinctly  rachitic  pelvis, 
with  general  contraction,  has  the  simply  flattened  shape  either 
because  the  softening  has  not  specially  picked  out  the  sacrum,  or 
because  the  disease  has  shown  itself  more  in  arrest  of  development 
than  in  softening.  The  simple  flattening  in  such  a  case  may  have 
been  produced  by  carrying  weights.  The  degree  of  contraction  is 
seldom  extreme  in  those  cases  where  its  rachitic  origin  is  not  mani- 
fested by  the  peculiarities  in  the  pelvis  generally  produced  by  that 
disease,  the  conjugate  diameter  being  rarely  less  than  three  inches. 

The  rachitic  tflattened1jSelvis.—T]iia  is  the  most  typical  form  of 
rachitic  pelvis.  Usually  there  is  general  contraction  as  well  as 
flattening  in  consequence  of  the  retardation  of  development  pro- 
duced by  the  disease,  and,  in  the  higher  degrees  of  contraction,  this 


FLATTENED  PELVES. 


511 


is  always  the  case.  The  bones  usually  small  and  thin,  but  there 
may  be  compensatory  hypertrophy  in  parts.  Thus  the  thickness  of 
the  sacrum  may  be  increased,  and  the  difference  between  the  external 
conjugate  and  true  conjugate  diameters  therefore  greater  than  usual. 
The  brim  has  the  reniform  more  frequently  than  the  elliptic  shape, 
owing  to  the  softening  of  the  sacrum  itself  (Fig.  169).  In  the 
rachitic  pelvis,  most  of  the  changes  in  shape  which  occur  in  the 
advance  from  the  fcetal  to  the  adult  pelvis  from  mechanical  in- 
HiiencL's  are  exaggerated.  The  pubic  arch  is  more  widened,  the 
relative  size  of  the  transverse  diameter  of  the  brim,  and  of  the 
distance  between  the  tubera  ischii  is  more  increased.     The  sacrum 


Fig-.  169. — Eeniform  rachitic  pelvis. 


ginks  more  deeply  belweenjhgjlja  both  toward  the  brim,  and  in 
the  direction  of  the  coccyx.  The  promontory  is  more  rotated 
forward,  so  that  the  anterior  surface  looks  more  downward,  and  the 
curvature  on  antero-posterior  section  is  increased.  The  curvature 
on  transverse_section  is  diminishecPand  generally  converted  into  a 
convexity  toward  the  brim. 

These  effects  are  due  to  the  fact  that  the  bones  are  softened,  but 
not  so  much  so  as  to  prevent  their  acting  as  beams  or  levers.  The 
softening  affects  chiefly  the  growing  extremities  and  the  cartilage 
about  to  form  bone,  so  that  the  yielding  takes  place  mainly  at 
certain  points,  as  between  the  centre  and  wings  of  the  sacrum.  If 
the  softening  is  more  extreme,  affecting  the  whole  of  the  bones,  so 
that  they  can  no  longer  act  as  levers,  a  totally  different  form  of 
pelvis,  resembling  that  of  malacosteon,  is  produced  (see  Chapter 
XXX.),  the  acetabula  being  pushed  inwards. 
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The  relative  ■widening  of  the  pelvis,  especially  at  the  outlet,  is 
explained  by  the  fact  that  the  effects  of  the  disease  on  the  pelvis  are 

mainly  produced  before 
the  child  can  walk  or 
stand  much,  and  that 
therefore  the  counterpres- 
sure  at  the  acetabula  has 
little  influence.  The 
"widening  then  is  chiefly 
due  to  the  effect  of  the 
body-weight  in  the  sitting 
position  calling  out  the 
leverage  of  the  innominate 
bones  (see  pp.  22 — 24), 
and  to  that  of  the  coun- 
terpressure  on  the  tubera 
ischii  in  rotating  outward 
the  lower  part  of  the  in- 
nominate bones  (see  p. 
26).  The  bending  in- 
ward of  the  lower  end  of 
the  sacrum  so  as  to  in- 
crease the  curvature  of 
the  bone  on  antero-pos- 
terior  section  is  partly  due 
to  the  resistance  of  the 
sacro-sciatic  ligaments  to 
the  rotation  forwards  of 
the  promontory,  and  to 
muscular  action,  but  is 
assisted  also  by  the  effect 
of  the  pressure  on  the 
lower  end  of  the  bone  in 
sitting. 

The  shape  of  the  iliac 
fossae  is  characteristic,  and 
has  been  already  referred 
to  as  valuable  in  diag- 
nosis. They  are  flatter 
than  usual,  and  look  more 
forward,  so  that  the  maxi- 
mum distance  between  the  crests  does  not  much  exceed  that 
between  the  spines.  In  cases  of  marked  deformity,  the  distance 
between  the  spines  is  the  widest  diameter.    This  shape  of  the  ilia 


Fig.  170.- 


-Skeleton  of  a  rachitic  dwarf  with 
contracted  pelvis. 
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appears  to  be  partly  due  to  arrested  development,  but  partly  also 
to  the  action  of  the  gluteal  muscles.  There  are  other  minor  points 
by  which  the  effect  of  rickets  is  shown,  such  as  eversion  of  the  edges 
of  bone  to  which  muscles  are  attached,  especially  those  of  the  pubic 
arch,  and  of  the  ischia,  and  sharpness  of  the  ileo-pectineal  line. 

^  The  general  effect  is  to  produce  a  shallow  pelvis,  the  transverse 
diameter  of  the  brim  relatively  wide,  but  in  general  absolutely  more 
or  less  below  the  normal,  the  outlet  wider  than  the  inlet  in  all  its 
dimensions  as  compared  with  a  normal  pelvis.  This  wideness  of 
the  outlet  and  shallowness  of  the  pelvis  facilitate  the  access  to  the 
foetus  in  the  case  of  difficult  delivery  after  craniotomy.  The  pro- 
montory of  the  sacrum  is  not  unfrequently  displaced  somewhat  to 
one  side  in  consequence  of  a  scoliosis  (lateral  curvature)  of  the  spine. 
The  pelvis  then  partakes  of  the  characters  of  the  oblique  pelvis' 
hereafter  to  be  described  (see  Chapter  XXX). 

In  the  rachitic  pelvis  the  inclination  of  the  brim  to  the  horizon 
{■yjerarally  somewhat  diminished.  This  may  be  explained  on  two 
grounds.  First  on  account"  of  the  sinking  of  the  sacrum  deeper 
toward  the  coccyx.  Secondly,  owing  to  the  sinking  of  the  sacrum 
forward  into  the  brim,  the  line  of  action  of  the  body-weight  falls 
anteriorly  to  the  sacro-iliac  joints.  The  counter-pressures  to  the 
body- weight  therefore  at  the  acetabula  or  the  tubera  ischii,  which 
must  necessarily  act  in  the  same  transverse  vertical  plane  as  the 
body-weight  to  produce  equilibrium,  tend  to  rotate  the  anterior  part 
of  the  pelvis  upward  on  a  transverse  axis  passing  through  the  sacro- 
iliac joints.  Thus,  while  an  increase  of  the  pelvic  inclination  in 
any  pelvis  tendsjo  cause  the  sacrum  to  sink  forwards  into  the 
JbrimTsuch  sinking  forward  has  a  secondary  effect,  tending  to 
dimmish  the  pely^incljnation.  There  is  often  a  counterbalancing 
influence,  tending  to  increase  the  pelvic  inclination  in  the  rachitic 
pelvis  namely,  an  exaggeration  of  the  normal  curves  of  the  spine 
But  the  influence  of  the  first  two  causes  usually  preponderates 
^gur^of-eiyht    rachitic  pelvis  —  In  very  rare  cases  there  is 

f/™^™  This 
is  ascnbedjojhejraction  of  the  recti  muscles  (see  Fig.  171  D  5141  .2*** 
In  this  case  tbebrinTHs  tnTZEaiTof  a  figure  of  eight,  or*  hour- 
g  a.  but  not  a  uniform  figure  of  eight,  for*  the  projection  inward 
ot  the  sacrum  is  greater  than  that  of  the  symphysis  pubis  and  the 
hollows  at  each  side  of  it  deeper.  More  frequently"  the  pu ds 
not  drawn  m,  but  the  curvature  near  that  point  is  more  acute  hi 

f  %8Tt  flattenin*  °™°site  ^  -etabula  di t'th 
inward  thrust  of  the  femora.    The  pelvis  thus  approximates  to  I 
heart  shape  (see  Fig.  170,  p.  511).    Lh  a  pelvis  may  bTre^rded 
a*  intermediate  between  the  ordinary  renlform  shape  and  the- 
0. 
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generally  contracted  rachitic  pelvis,  and  it  implies  an  intermediate 
influence  of  standing,  walking,  &c. 

Mechanism  of  labour  in  the  flattened  pelvis. — The 

flattened  pelvis  has  certain  peculiar  effects  of  its  own  upon  the 
mechanism  of  labour.  In  accordance  with  the  three  dimensions  of 
the  foetal  head,  there  are  modifications  of  the  mode  in  which  the 
head  passes  through  the  pelvis  in  three  respects:  (1)  as  to  its 
rotation  ;  (2)  as  to  its  flexion  or  extension  ;  (3)  as  to  its  lateral 
obliquity  or  lateral  flexion. 

(1.)  Rotation.— In  pregnancy  the  head  will  generally  lie  with 
the  occiput  somewhat  forward,  on  account  of  the  adaptation  of  the 
whole  foetus  to  the  shape  of  the  uterus  and  of  the  abdominal  cavity. 
But,  on  the  rupture  of  the  membranes,  the  head  will  enter  or 


attempt  to  enter  the  brim  with  its  anteroposterior  diameter  in  the 
longest  diameter  of  the  brim,  that  is  to  say,  in  nearly  a  transverse 
position,  whenever  the  space  is  not  sufficient  to  allow  it  to  enter 
freely  in  an  oblique  position.  In  the  elliptic  flattened  pelvis,  the 
anteroposterior  diameter  of  the  head  will  be  almost  exactly  trans- 
verse In  the  reniform  flattened  pelvis,  the  mam  part  of  the  space 
at  the  sides  of  the  pelvis  is  posterior  to  a  transverse  line  bisecting 
the  conjugate  diameter.  Hence  the  broader  or  occipital  end  of  the 
head  will  find  most  space  by  turning  somewhat  backward  (see 
Fi°-  172  p  517)  If  there  is  sufficient  transverse  space  m  the  pelvis, 
and  the  shape  is  reniform,  the  head  generally  deviates  bodily  some- 
what toward  that  side  of  the  pelvis  toward  which  the  occiput  is 
directed,  so  as  to  bring  the  broad  biparietal  diameter  into  the  freer 
lateral  space,  and  get  a  smaller  diameter  of  the  head,  one  as  near  as 
possible  to  the  bitemporal,  into  opposition  to  the  contracted  conju- 
gate diameter  (Fig.  172).    It  is  only  when  the  head  is  very  small 
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relatively  to  the  transverse  diameter  of  the  pelvis  that  it  can 
deviate  so  far  to  one  side  as  to  allow  the  bitemporal  diameter  itself 
to  enter  the  conjugate.  Thus  at  the  early  stage  of  labour  there  is 
oftenjonie  rotation  of  the  occiput  backwards.  The  antero-posterior 
diameter  remains  in  the  same  direction  until  the  superior  strait  is 
passed.  Then,  if  flexion  occurs,  the  occiput  is  rotated  forwards  as 
usual  by  the  inclined  plane  of  soft  parts. 

(2.)  Flexion  and  extension.— Before  labour  the  head  is  lying 
above  the  brim,  if  contraction  is  at  aU  considerable.    The  head  not 
entering  the  brim  easily,  both  occiput  and  forehead  are  detained  above 
its  level,  and  therefore  the  usual  flexion  cannot  take  place.  Owin^ 
to  the  shape  of  the  head,  the  anterior  fontanelle  will  be  more  within 
reach  than  the  posterior.    The  head  at  this  stage  is  therefore  more 
extended  than  usual.    The  further  course  of  affairs  depends  upon 
the  exact  shape  and  size  of  the  pelvis,  and  the  relation  of  these  to 
the  size  and  shape  of  the  head,  especially  as  regards  the  prominence 
of  the  parietal  tubera.    In  the  reniform  pelvis,  when  the  lateral  Ujc^ 
spaces  are  large,  as  in  the  case  of  the  flattened  pelvis  without  ™ 
any,  or  with  only  a  slight  degree  of,  general  contraction,  it  gene- 
rally happens  that,  when  the  head  is  beginning  to  engage  in  the 
brim,  the  diameter  most  tightly  gripped  is  that  opposed  to  the 
contracted  conjugate.    The  biparietal  diameter  in  the  free  space  at 
the  side  meets  with  less  resistance.    The  greatest  resistance  is  then 
^teimr_to_.tlie..o.ccipital  condyles,  and  therefore  produces  flexion 
the  head  rotating  in  some  measure  around  the  diameter  gripped  A  „J 
m  he  conjugate  until  the  occiput  is  well  engaged  in  thepei™^ 
tins  case,  therefore,  the  head  passes  the  brim,  if  able  to  pass  it  at  '  - 
ail,  by  a  movement  of  flexion.  C,  .,    .  -  !  . 

The  mechanism  is  different  in  the  case  of  the_elliptic  flattened 
pelvis,  and  also  in  some  cases  of  the  reniform  pdvis,  when    h       ^  V 
^^ape  u Ld^rmaEked,  and IhlHmlhrw^t  eaclHnde  of  J\ 

^stance  is  then  frequently  the  bip^neta^mrwhicTnTengaged  in  f 

S  lheT f /    70Hfittr  8  S°  f8^  pCT  °f  g-atest  re&si:tan  e  I 

ar then  behind  the  hue  of  propelling  force  passing  through  the 
condyles,  and  therefore  the  resistonceproduces  extension.    The  head 
ft  n  passes  trough  the  brim7if^o^rih^c)srtion  of  some 
what  greater  extension  than  it  had  while  resting  'above  the  brini 
There  is  sometimes  evidence  of  this  in  a  groove  of  depression  on  the 

Sfsa    m  ^       PreS9Ure  °f  the  ^     Sie  heac 

pa  ses.    When  the  passage  takes  place  in  the  position  of  extension 
his  groove  runs  nearly  parallel  to  the  coronal  suture  and  postS 

coronal  su^TM  1  ^T^  b°™*»,  or  crolset  he 

coronal  suture.    It  is  obvious  that  it  must  depend  greatly  upon  the 
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relative  size  of  the  biparietal  diameter,  and  the  degree  to  which  it 
can  be  diminished  by  moulding,  whether  the  biparietal  diameter  or 
that  engaged  in  the  conjugate  meet  the  most  obstruction.  These 
vary  greatly  in  different  heads.* 

The  extension  of  the  head  is  generally  limited  by  the  capacity  of 
the  transverse  diameter  of  the  pelvis  to  admit  the  long  diameter  of 
the  head  when  increased  by  extension.  In  a  generally  contracted 
flattened  pelvis,  which  is  not  wide  enough  to  admit  the  long 
diameter  unless  the  head  is  flexed,  the  head  must  either  pass  by 
the  movement  of  flexion,  or  else  remain  arrested. 

After  the  head  has  passed  the  brim,  flexion  is  usually  produced 
by  the  resistance  of  the  soft  parts,  and  the  occiput  rotates  forwards 
in  the  usual  way. 

(3. )  Lateral  or  biparietal  obliquity. — In  a  foetal  head  before  mould- 
ing, the  biparietal  diameter^  is  generally  greater  than  adjacent 
oblique  diameters' creawn  from  a  point  a  little  above  the  parietal 
tube|  on  one  side  to  a  point  a  little  below  it  on  the  other  (which 
may  be  called  subparieto-superparietal  diameters).  The  same  is 
true,  though  to  a  less  degree,  of  the  maximum  transverse  diameter 
in  other  parallel  sections  of  the  head.  Hence  the  head  will  pass 
through  a  smaller  space  if  tilted  a  little  sideways,  so  that  one  parietal 
tuber  passes  in  advance  of  t,he  other.  Now,  if  a  body  is  pushed 
through  a  narrow  passage  by  its  posterior  pole,  and  is  so  shaped 
that  a  tilting  one  way  or  other  will  facilitate  its  passage,  the 
resistances  are  certain  to  effect  that  tilting.  The  body  is  in  unstable 
ecpuilibrium  until  the  tilting  is  produced,  and  the  slightest  variation 
in  the  direction  of  the  propelling  force  or  the  amount  of  friction 
will  bring  it  about.  The  principle  may  be  illustrated  by  the 
experiment  of  trying  to  push  an  egg  through  an  elastic  tube 
with  its  long  diameter  exactly  across  the  axis  of  the  tube.  The 
egg  is  certain  to  turn  so  as  to  bring  its  shorter  diameters 
into  coincidence  with  the  diameters  of  the  tube.  Similarly 
the  head  can  never  by  any  possibility  continue  to  advance  in  a 
position  of  brow  presentation,  with  its  longest  mento-occipital 
diameter  thrown  across  the  parturient  canal,  but,  if  it  advances  at  all, 
the  presentation  is  always  converted  into  either  a  face  or  a  vertex 
(see  pp.  225,  236).  It  is  in  the  same  way  that  lateral  tilting  of 
the  head  is  produced  by  the  resistances  whenever  there  is  pressure 
at  the  ends  of  lateral  diameters  and  a  mechanical  advantage  is  thus 
to  be  gained. 

It  may  also  be  shown  that  the  shape  of  the  head  is  such  that,  if 

*>  By  Litzmann,  Hayf air,  Spiegelberg,  and  Lusk  only  the  former  of  these  modes  of 
transit,  by  Schroeder  and  Goodell  only  the  latter,  is  described  as  being  the  usual  one 
in  the  flattened  pelvis. 
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arrested  above  the  brim,  it  is  in  a  position  of  unstable  equilibrium 
until  it  lias  been  tilted  to  one  side  or  other  to  a  greater  degree  than 
that  which  will  give  the  greatest  mechanical  advantage  when  the 
biparietal  diameter  is  actually  engaging  in  the  brim.  When  the 
head  is  engaging  in  the  pelvis  the  greatest  mechanical  advantage  is 
gained  by  a  tilting  of  not  more  than  about  12°  or  15°,  even  before 
moulding.  When  the  head  is  arrested  above  the  brim,  the  tilting 
may  proceed  to  as  much  as  20°  or  25°,  though  such  an  amount 
of  obliquity  is  not  a  mechanical  advantage,  but  rather  the  contrary. 

In  the  flattened  pelvis,  it  is  found  that  the  sagittal  suture  is  gene- 
rally displaced  towards  the  promontory  of  the  sacrum,  so  that  the 


Fig.  172. — Engagement  of  head  in  brim  of  flattened  pelvis  viewed  from  below 
in  the  axis  of  the  brim : — a,  Anterior  fontanelle ;  b,  Sagittal  suture ; 
c,  Posterior  fontanelle ;  d,  Promontory  of  sacrum ;  e,  Symphysis  pubis. 

anterior  parietal  bone  enters  the  brim  in  advance  of  the  posterior, 
and  the  child's  head  is  flexed  towards  its  posterior  shoulder.  (Fig. 
1727)  Tins  is  called  Naegele-obliquity,  because  Naegele  described 
it  as  existing  in  normal  labour.  It  remains  to  explain  why  the 
tilting  is  generally  in  this  direction  rather  than  the  opposite.* 

One  reason  may  be  posterior  obliquity  of  the  uterus  in  reference 
to  the  axis  of  the  brim.  Frozen  sections  show  such  an  obliquity, 
and  R.  Barnes  contends  that  it  is  the  normal  condition.  In  frozen 
sections,  however,  it  is  clue,  in  great  measure,  to  the  prolonged  effect 
of  gravity  on  the  corpse  lying  on  its  back,  and  to  the  chest  being  in 
a  position  of  expiration,  whereas  in  a  pain  it  is  in  one  of  deep  inspi- 
ration.   It  is  probable,  therefore,  that  the  usual  assumption  that  the 

*  See  papers  by  the  author  "  On  the  Occurrence  in  Normal  Labour  of  Lateral 
Obliquity  of  the  Fcetal  Head."  Obstet.  Trans.,  Vol.  XVII.  ;  and  by  Robert  Barnes. 
"  On  the  Mechanism  of  Labour  with  Reference  to  Naegele's  Obliquity."  Obstet, 
Trans.  Vol.  XXV. 


518 


ANOMALIES  OF  THE  PELVIS. 


axis  of  the  parturient  uterus  normally  coincides  with  that  of  the 
brim  is  not  far  from  the  truth.  But  the  slightest  degree  of  posterior 
obliquity  is  sufficient  to  determine  the  direction  of  the  tilting, 
which  the  resistances  then  increase.  The  effect  is  produced  in 
the  following  way.  The  component  of  the  oblique  force  acting 
perpendicularly  to  the  axis  of  the  brim  pushes  the  condyles  forward  ; 
this  calls  out  a  reaction  of  the  anterior  pelvic  wall  directed  back- 
ward, but  passing  through  the  centre  of  the  head  or  nearly  so. 
Thus  is  produced  a  "  couple  "  or  pair  of  equal  and  opposite  forces, 
not  in  the  same  straight  line,  tending  to  tilt  the  sagittal  suture  back- 
ward, and  produce  Naegele-obliquity. 

Another  reason  is  probably  the_ effect  of  friction  against  the. sacral 
promontory.  It  might  at  first  sight  be  supposed  that  friction  would 
be  greater  at  the  anterior  part  of  the  pelvis,  where  the  surface  of  con- 
tact is  greater.  A  mathematical  consideration  of  the  question,  how- 
ever, shows  that  exactly  the  contrary  is  the  case.*  This  result 
depends  upon  the  fact  that  the  curvature  in  the  plane  of  the  brim 
of  the  head  where  it  is  in  contact  with  the  anterior  pelvic  wall  is 
less  than  that  of  a  circle  having  as  its  diameter  the  conjugate 
diameter  of  the  pelvis.  Hence  the  posterior  side  of  the  head  is 
retarded  most  by  friction  against  a  projecting  promontory.  It  is 
retarded  still  more  if  the  promontory  makes  a  depression  in  the 
head  by  its  pressure.  A  kind  of  ledge  is  then  formed,  which  offers 
a  greater  resistance  than  that  of  friction  proper,  f 

There  are  exceptional  cases  in  which  the  opposite  of  Naegele- 
obliquity  occurs,  and  the  sagittal  suture  is  displaced  forward.  An 
anterior  obliquity  of  the  uterus,  as  from  pendulous  abdomen,  tends 
to  produce  this  result  when  the  resistances  come  into  play. 

In  general  the  maximum  degree  of  Naegele-obliquity  is  observed, 
as  according  to  the  above  explanation  it  ought  to  be,  when  the  head 
is  arrested  above  the  brim.  In  such  a  case  I  have  found  the 
sagittal  suture  within  an  inch  of  the  promontory.  If  considerable 
before,  it  becomes  diminished  as  the  head  enters  the  brim,  being 

*  It  must  be  remembered  that  friction  is  not  increased  by  increasing  the  surface 
of  contact.  If  the  surfaces  are  plane,  the  total  friction  remains  the  same,  the  friction 
being  proportional  to  the  pressure  over  each  small  element  of  area. 

+  By  Goodell  it  is  stated  that  the  sagittal  suture  is  slightly  displaced  forward,  at  the 
earlier  part  of  its  passage,  before  its  main  displacement  backward  begins.  Matthews 
Duncan  holds  the  same  view.  This  would  imply  that  the  anterior  side  of  the  head 
is  at  first  most  retarded,  as  was  found  to  be  the  case  in  the  experiments  of  Matthews 
Duncan  with  an  after-coming  head.  No  satisfactory  mechanical  explanation  has 
hitherto  been  suggested  for  this.  It  is  possible  that,  contact  being  wider  in  front,  a 
more  extensive  fold  of  skin  may  bo  pushed  up  there  than  by  the  sacral  promontory, 
and  that  this  may  cause  the  greater  retardation,  before  the  head  is  tightly  enough 
engaged  for  friction  proper  to  have  much  effect.  No  other  authors,  however,  describe 
this  primary  displacement  of  the  sagittal  suture  forwards,  and  I  have  generally  found  it 
displaced  backwards  when  first  observed. 
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reduced  more  nearly  to  that  degree  which  is  mechanically  advan- 
tageous. The  extra  resistance,  from  friction,  or  from  friction  and 
depression,  caused  hy  the  sacral  promontory,  tends  however  to 
maintain  or  to  increase  the  obliquity  beyond  the  advantageous 
point.  The  obliquity  may  be  reduced  also,  during  a  slow  passage, 
through  shortening  of  the  biparietal  diameter  from  moulding.  But 
some  degree  of  obliquity  is  generally  maintained  till  the  superior 
strait  is  passed.  Then  when  the  head  meets  the  inclined  plane  of 
the  pelvic  floor,  its  advanced  part  is  pushed  forward  under  the  pubic 
arch,  and  the  opposite  obliquity  is  so  produced  as  in  normal  labour. 
Thus  the  lateral  flexion,  of  the  head  toward  the  posterior  shoulder  is 
at  this  stage  converted  into  lateral  flexion  toward  the  anterior 
shoulder  (see  p.  186). 

When  it  is  said  that  lateral  or  biparietal  obliquity  is  produced  by 
a  rotation  of  the  head  upon  its  antero-posterior  axis,  it  is  not  meant 
that  the  rotation  takes  place  without  a  concomitant  advance  of  the 
head,  or  that  one  side  of  the  head  actually  recedes.  In  general,  one 
side  is  merely  retarded  more  than  the  other.  But  in  some  cases  the 
rotation  may  imply  an  actual  recession  of  one  side  of  the  head,  as 
when  lateral  obliquity  is  produced  when  the  head  is  completely 
arrested  above  the  brim. 

In  some  cases,  again,  when  the  resistance  at  the  promontory  is 
unusually  great,  in  consequence  of  a  depression  being  produced  in 
the  head,  the  posterior  side  of  the  head  may  be  actually  arrested, 
while  the  anterior  is  advancing.  The  movement  may  then  be 
regarded  as  a  rolling  upon  the  sacral  promontory.  When  the  de- 
pression of  the  head  is  found  to  be  round,  it  is  a  sign  that  such  an 
arrest  of  the  posterior  side  has  taken  place.  In  the  commoner  case, 
in  which  it  forms  a  groove,  there  has  been  merely  retardation.  A 
spoon-shaped  depression  indicates  an  intermediate  condition,  probably 
complete  arrest  of  the  posterior  side  during  a  part  only  of  the 
passage. 

It  is  sometimes  stated  that  in  the  earlier  part  of  the  passage  the 
head  rotates  or  revolves  upon  a  transverse  axis  passing  through  the 
sacrum,  in  the  latter  part  upon  one  passing  through  the  symphysis 
pubis.  This,  however,  is  only  a  graphic  and  popular  mode  of 
representing  the  most  striking  part  of  the  motion  of  the  head,  and  is 
not  strictly  accurate,  since  it  disregards  other  parts  of  the  motion, 
namely,  all  rotations  except  that  in  the  antero-posterior  plane  of  the 
pelvis.* 

•  By  Matthews  Duncan  a  distinction  is  made  between  rotations  of  the  head  or  body 
of  the  foetus  on  its  own  centre,  and  what  he  calls  "revolutions,"  that  is  to  say,  rota- 
tions on  an  external  axis.  ("On  tho  Rotations  and  Revolutions  of  the  Fcotus." 
Obstet.  Trans.,  Vol.  XXV.)  The  word  "  revolution,"  however,  is  more  appropriately 
applied  to  the  path  of  the  centre  of  a  body,  independent  of  any  rotations  that  may 
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Path  of  the  centre  of  the  head— In  the  flattened  pelvis,  in  conse- 
quence of  the  displacement  forward  of  the  sacral  promontory,  the 
centre  of  the  pelvic  brim  is  displaced  forward  to  half  the  same 
degree,  also  the  pelvic  inclination  is  sometimes  increased,  although  in 
the  rachitic  flattened  pelvis  it  is  generally  diminished  (see  p.  513). 
From  both  these  causes  the  axis  of  the  pelvis  brim  may  be  inclined 
more  forward  than  usual,  and  the  axis  of  the  uterus  has  then  usually 
a  posterior  obliquity  in  reference  to  the  axis  of  the  brim,  even  when 
the  fundus  is  thrown  forward  in  a  pain.  The  head  being  then  kept 
back  by  the  anterior  uterine  wall,  its  centre  will  lie  at  first  behind 
the  axis  of  the  brim  (a  o,  Fig.  16,  p.  18).  When  this  is  the  case 
its  centre  will  have  to  describe  a  curve  having  its  concavity 
backward  at  its  entrance  into  the  brim,  before  proceeding  along  the 
nearly  straight  portion  of  the  pelvic  axis  (a  b.  Fig.  16,  p.  18). 
This  curve  has  been  described  by  E.  Barnes  under  the  title  of  the 
"  curve  of  theialae_p]'nmnn.tQrv,"  and  more  recently  under  the  title 
of  "  Barnes'  curve,"  as  being  followed  by  the  head  in  normal  labour 
as  well  as  in  the  flattened  pelvis.  It  is  drawn  by  Barnes  as  a  semi- 
circle, having  its  centre  at  the  sacral  promontory,  and  the  so-called 
curve  of  Carus  as  another  semicircle  having  its  centre  in  the 
symphysis  pubis.  But  it  has  already  been  shown  that  the  normal 
path  of  the  head  does  not  approximate  to  an  arc  of  a  circle  except  in 

take  place  around  that  centre,  as,  for  example,  in  speaking  of  the  revolution  of  a  planet 
about  the  sun.  In  mechanics  the  word  "rotation,"  and  not  "  revolution,"  is  used,  if 
it  is  intended  to  represent  the  whole  motion  of  a  body,  whether  the  axis  of  rotation 
is  internal  or  external.  If  the  motion  is  all  in  one  plane,  it  is  only  two  different  ways 
of  describing'  the  same  thing  to  say  that  a  body  is  rotating  round  an  external  centre  of 
instantaneous  rotation,  or  to  say  that  it  is  rotating  in  such  or  such  a  way  round  its 
centre,  while  its  centre  is  moving  in  such  or  such  a  path. 

But  this  is  not  the  case  when  the  motion  is  in  three  dimensions,  like  that  of  the 
foetus.  The  only  accurate  mode  is  then  to  describe  tbe  path  of  the  centre  of  the  body 
(or  any  other  convenient  point  within  it),  and  the  rotation  or  rotations  about  that 
centre.  The  component  rotations  in  three  rectangular  directions  may  be  combined 
into  a  single  resultant  rotation ;  but  this  cannot  be  combined  with  the  movement  of 
translation  into  a  single  rotation  about  an  external  axis,  unless  the  two  happen  to 
lie  in  the  same  plane.  In  the  case  of  a  body  like  the  foetus,  moving  in  all  directions 
under  the  action  of  various  forces,  the  chances  are  infinity  to  one  against  this  being 
so,  except  in  the  case  in  which  the  body  is  rolling.  As  already  mentioned,  the  motion 
of  the  foetal  head  may  sometimes  be  a  rolling  motion.  There  is  then  an  axis  of 
instantaneous  rotation  passing  through  a  point  on  its  surface,  and  constantly 
changing  its  position.  Otherwise  no  axis  of  instantaneous  rotation  exists,  and  the 
probability  is  also  very  great  against  its  being  even  an  approximate  representation  of 
the  whole  motion  to  call  it  a  rotation  or  "  revolution  "  about  an  external  axis.  The 
principle  here  described  is  one  simply  of  solid  geometry,  although  it  is  used  as  a  basis  in 
the  dynamics  of  rigid  bodies.  (See  Routh :  "  Treatise  on  Rigid  Dynamics,"  Chapter  V.) 
The  conclusion  here  stated  may  thus  be  summarised  :— (1.)  No  axis  of  instantaneous 
rotation  (the  "revolution"  of  Matthews  Duncan)  exists  for  a  moving  body,  unless  the 
movement  is  limited  to  one  plane ;  (2.)  The  movement  of  the  fcetal  head  is  not  limited 
to  one  plane,  unless  in  the  exceptional  case  when  the  movement  is  a  rolling  one ;  and 
in  this  latter  case  the  axis  of  instantaneous  rotation  is  not  external,  but  passes 
through  a  point  on  the  surface  of  the  bead. 
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the  lower  part  of  its  course  through  the  soft  parts  (see  pp.  18,  19). 
So  the  "curve  of  the  false  promontory"  is  only  followed  for  a  short 
space,  and  ceases  when  tSe^centre  of  the  head  reaches  the  plane  of  the 
brim  at  a*  (Fig.  16).  From  that  point  the  path  is  for1  some  distance 
nearly  a  straight  line,  as  in  the  normal  pelvis.  In  a  normal  pelvis 
it  does  not  appear  that  the  centre  of  the  head  lies  initially  behind 
the  axis  of  the  brim  (a  o,  Fig.  16).  Even  in  the  flattened  pelvis, 
it  does  not  necessarily  do  so.  It  does  not,  when  the  pelvic  inclina- 
tion is  notably  lessened,  as  it  generally  is  in  rickets,,f  nor  when  the 
uterus  is  anteverted  from  want  of  room  in  the  abdomen.  In  such 
cases  no  "  curve  of  the  false  promontory  "  is  followed  at  all,  but  the 
path  of  the  head  may  be,  at  first,  nearly  the  axis  of  the  brim,  or 
even  a  curve  having  its  concavity  forward,  especially  when,  at  the 
commencement  of  labour,  the  head  lies  far  forward,  overhanging  the 
pubes,  being  pushed  forward  by  a  prominent  lumbar  curve. 

Mechanism  of  labour  with  the  after-coming  head. — The  long  diameter 
of  the  after-coming  head  enters  the  longest  diameter  of  the  pelvis  in 
the  same  way  as  that  of  the  fore-coming  head.  In  this  case,  also, 
the  head  may  pass  either  in  flexion  or  in  extension,  according  as  the 
biparietal  diameter,  or  that  engaged  in  the  conjugate,  is  most 
resisted.  But  the  tendency  to  extension  is  generally  increased  by 
the  traction  which  has  to  be  made  in  order  to  bring  the  head 
through  the  brim.  On  account  of  the  posterior  position  of  the  con- 
dyles, the  traction  force  tends  to  bring  down  the  occiput  most.  The 
occipito-mental  diameter  may  thus  be  thrown  across  the  transverse 
diameter  of  the  pelvis,  and  be  unable  to  pass,  especially  if  the  pelvis 
is  generally  contracted  as  well  as  flattened. 

*  It  is  held  by  E.  Barnes  that,  even  in  normal  labour,  the  centre  of  the  head  is 
constrained  to  follow  "  Barnes'  curve"  still  further,  and  is  guided  backward  into  the 
hollow  of  the  sacrum,  by  what  he  calls  the  anterior  or  uterine  valve,  that  is  to  say, 
by  the  anterior  lip  of  the  os,  extending  lower  over  the  head,  in  reference  to  the  plane 
of  the  brim,  than  the  posterior.  This  implies  a  displacement  backwards  of  the  os  uteri 
in  reference  to  the  axis  both  of  the  brim  and  of  the  uterus,  and  there  is  no  evidence 
that  this  exists  normally.  The  anterior  lip  of  the  os  is  indeed  often  more  noticeable 
than  the  posterior  as  overlapping  the  head,  but  generally  only  because  the  examining 
finger  first  impinges  upon  it,  the  direction  of  the  vagina  being  nearly  at  right  angles 
to  the  axis  of  the  brim.  In  Braun's  frozen  section  (Fig.  70,  p.  153)  the  anterior 
lip  of  the  external  os  is  notably  higher  than  the  posterior  in  reference  to  the  plane 
of  the  brim,  and  not  lower,  as  represented  in  R.  Barnes'  diagrams.  This  is  explained, 
as  a  normal  condition,  by  the  drawing  up  in  labour  of  the  anterior  pelvic  triangle 
(see  p.  156).  It  appears  that  it  is  only  when  full  dilatation  of  the  os  is  delayed  some 
time  after  the  rupture  of  the  membranes,  and  after  the  descent  of  the  head  near  to 
the  pelvic  floor,  that  the  anterior  lip  of  the  os  may  be  sometimes  pushed  lower  than 
the  posterior,  in  reference  to  the  plane  of  the  brim,  by  the  occiput,  which  is  descending 
in  advance  of  the  forehead,  in  consequence  of  the  flexion  of  the  head. 

+J^R-  Barn?8'  n^lro  lowing  the  curve  of  the  false  promontoiy  (Lectures  on 
Obstetric  Operations,  p.  74),  the  inclination  of  the  brim  is  represented  as  increased  in 
rickets,  although,  m  the  sectional  views  of  the  several  pelves  (Op.  Cit  p  "SG)  it  is 
correctly  drawn  as  diminished. 
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Lateral  obliquity  will  also  generally  occur  in  the  passage  of  the 
after- corning  head.  Usually  the  posterior  side  is  most  retarded  by 
the  promontory  of  the  sacrum  for  the  same  reason  as  before, 
especially  when  the  expulsion  is  effected  by  the  natural  powers.  In 
experiments  made  with  an  after-coming  head  and  a  wooden  pelvic 
brim,  with  various  degrees  of  flattening,  Matthews  Duncan*  found 
that  there  was  first  a  deviation  of  the  base  of  the  skull  forwards,  and 
afterwards  backwards,  the  direction  of  traction  being  perpendicular 
to  the  brim.  This  implies,  first,  a  retardation  of  the  anterior  side, 
then  a  more  important  retardation  of  the  posterior,  f 

Diagnosis. — With  a  rachitic  pelvis  there  will  usually  be  some 
signs  of  the  disease  in  the  body  generally.  The  stature  will  be 
short,  especially  the  limbs  ;  the  tibise  perhaps,  bowed  or  thickened. 
As  regards  the  pelvis,  the  most  valuable  sign  of  rickets  is  the 
change  of  relation  between  the  Dist.  Sp.  II.  and  Dist.  Or.  II.  already 
described  (p.  500).  There  is  usually  a  depression  in  the  sacral 
region  between  the  ilia,  in  consequence  of  the  sinking  of  the 
sacrum,  and  the  anus  looks  more  backward  than  usual.  General 
contraction  will  be  revealed  by  general  diminution  of  the  external 
diameters,  as  well  as  by  want  of  space  detected  on  internal  examina- 
tion. The  most  important  sign,  as  regards  the  probable  difficulties 
of  delivery,  is  the  estimate  of  the  diagonal  conjugate  diameter  (see 
p.  502),  and  the  calculation  from  this  of  the  true  conjugate.  This 
is  especially  the  case  when  the  pelvis  is  flattened  only,  with  little 
or  no  general  contraction,  whether  rickets  has  anything  to  do  with 
the  causation  of  the  deformity  or  not. 

"When  labour  has  commenced,  the  existence  of  disproportion  of 
some  sort  is  indicated  by  the  head  remaining  high  above  the  pelvis, 
or  by  its  not  descending  upon  the  os  uteri  to  continue  the  dilata- 
tion, when  dilatation  has  progressed  satisfactorily  up  to  the  time  of 
the  rupture  of  the  membranes.  If  in  addition  the  sagittal  suture  is 
found  to  remain  in  a  nearly  transverse  position,  or  with  the  occiput 
directed  a  little  backward,  a  flattened  pelvis  may  be  suspected.  A 
marked  degree  of  Kaegele  obliquity,  or  displacement  of  the  sagittal 
suture  backwards  towards  the  promontory,  also  usually  indicates  a 
flattened  pelvis.  The  projecting  promontory  of  the  sacrum,  if  one 
exists,  may  then  usually  be  felt. 

Eare  Forms  op  Flattened  Pelvis. 

The  pelvis  of  double  congenital  dislocation  of  the 
hips— Although  this  anomaly  has  been  generally  called  a  dis- 

*  Obstet.  Trans.,  Vol.  XX. 

+  For  a  possible  mechanical  explanation  of  the  former,  see  note,  p.  517. 
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location,  it  is  in  most  cases  a  fault  of  development,  no  acetabulum 
being  formed  in  the  proper  situation,  but  the  head  of  the  femur 
resting  upon  the  dorsum  of  the  ilium,  behind  and  above  its  natural 
situation.  Some  have  supposed  that  the  condition  may  result  from 
rupture  of  the  ligamentum  teres,  through  traction  upon  the  leg  in 
pelvic  presentations. 

Resulting  changes  in  the  pelvis. — It  might  be  supposed,  at  first 
sight,  that,  the  points  of  application  of  the  reactions  to  the  body- 
weight  through  the  heads  of  the  femora  being  displaced  backward, 
the  pelvic  inclination  would  be  diminished,  to  maintain  the  balance 
of  the  body.  In  point  of  fact,  however,  it  is  found  that  the  pelvic 
inclination  is  increased,  and  that  the  balance  is  maintain erl  by  an 
increased  lordosis  of  the  lumbar  vertebrae,  by  which  the  trunk  and 
shoulders  are  thrown  back.  The  reason  of  the  increase  of  the  pelvic 
inclination  is,  that  a  pressure  backward  on  the  anterior  half  of  the 
pelvic  ring  is  exercised  by  the  ilio-femoral  ligaments,  and  the  iliaco- 
psoas  muscles,  in  consequence  of  the  displacement  backward  of  their 
attachment  to  the  femora.  Assuming  that  it  is  not  compensated  for 
by  a  diminution  of  pelvic  inclination  to  preserve  the  balance,  the 
displacement  backward  of  the  heads  of  the  femora  itself  tends  to 
increase  the  pelvic  inclination.  For  the  posterior  half  of  the  pelvic 
ring  is  in  consequence  pushed  up  more  by  the  pressure  of  the 
femora,  and  the  anterior  half  less,  than  usual.  In  consequence  of 
the  weight  being  transmitted  more  than  usual  through  the  posterior 
half  of  the  pelvis,  the  anterior  half  is  found  to  be  lighter  and  more 
slender  than  in  the  normal  pelvis. 

consequence  of  the  increase  of  the  pelvic  inclination,  a  greater 
proportion  of  the  body-weight  acts  in  the  plane  of  the  brim,  the 
leverage  exerted  on  the  innominate  bones  is  increased,  and  the  inward 
thrust  of  the  heads  of  the  femora  acts  not  at  the  acetabula  but  on 
the  dorsa  of  the  ilia.  It  therefore  renders  the  iliac  fossae  more  up- 
right, but  has  less  tendency  than  usual  to  resist  the  widening  of  the 
pelvis.  The  tendency  to  widening  is  also  increased  by  the  traction 
of  the  ilio-femoral  ligaments  and  the  attachment  of  the  iliaco-psoas 
muscles,  which  are  directed  more  outward  than  usual.  Hence  arises 
a  moderately  flattened  pelvis,  enlarged  transversely  at  fllfl  h'-im.anrl 
still  more  at  the,  oi^let,  the  pubic  arch  being  wide,  and  the  tubera 
ischii  far  apart.  It  rarely  causes  difficulty  in  parturition,  there 
being  no  general  contraction  associated  with  the  moderate  flattening. 

The  split  pelvis. — The  split  pelvis,  in  which  there  is  no  bony 
mnon_betwecn  the  pubes,  but  only  a  fibrous  band,  also  generally 
arises  from  a  fault  of  development.  It  is  usually  associated  with 
ectopia  vesica)  and  imperfect  development  of  the  sexual  organs,  and 
is  therefore  of  little  practical  obstetric  interest.    It  is,  however,  of 
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some  importance  in  illustrating  the  action  of  the  mechanical  forces 
concerned  in  pelvic  development. 

Resulting  changes  in  the  pelvis. — The  separation  of  the  anterior 
ends  of  the  innominate  bones  necessarily  renders  the  pelvis  rela- 
tively wide.  The  widening  forces,  namely,  the  reactions  to  the 
body-weight  at  the  acetabula,  and  at  the  tubera  ischii,  therefore  act 
at  an  increased  advantage  (see  p.  497),  and  the  result  is  a  wide 
slightly  flattened  pelvis.  The  tension  at  the  symphysis  pubis  is 
not  abolished,  but  is  maintained  by  the  fibrous  union,  as  is 
shown  by  the  fact  that  the  separation  does  not  go  on  indefinitely 
increasing. 

General  Effects. 

Since  the  generally  contracted  and  the  flattened  pelves  are  those 
Avhich  most  frequently  lead  to  practical  difficulty,  certain  general 
effects  of  these  commoner  forms  of  contraction  will  here  be 
considered. 

Effects  of  pelvic  contraction  upon  pregnancy. — In  the 

earlier  months,  if  there  is  a  projecting  sacral  promontory,  and  if 
the  uterus  is  retroflexed  or  retroveried,  the  pelvic  contraction  may 
favour  incarceration,  the  promontory  preventing  the  fundus  uteri 
from  readily  rising  out  of  the  pelvis  into  the  abdomen  as  it  enlarges. 
In  the  later  months,  the  uterus,  with  the  foetus,  generally  is  situated 
higher  than  usual  in  the  abdomen,  if  the  head  is  too  large  to  lie 
low  within  the  pelvis.  Hence  deviations  of  the  uterus,  especially 
anteversion,  are  commoner  than  usual,  especially  when  the  stature 
is  short,  as  in  rachitic  patients,  and  the  abdomen  does  not  afford 
room  enough  for  the  uterus  in  its  usual  position.  Such  deviations 
become  progressively  more  marked  in  repeated  pregnancies,  from 
the  increasing  laxity  of  the  abdominal  walls.  Malpresentations  are 
at  least  five  times  as  common  as  with  a  normal  pelvis.  This  result 
depends  partly  upon  the  frequent  obliquity  of  the  uterus,  partly 
upon  the  high  position  of  the  head,  the  consequent  readiness  with 
which  it  deviates  to  one  side,  and  the  ease  with  which  the  irregular 
pelvis  allows  the  descent  of  a  hand,  arm,  funis,  or  other  part. 

Effects  of  pelvic  contraction  upon  labour. — In  the  early 
stage  of  labour  the  head  is  generally  high  above  the  brim.  The 
bag  of  membranes  may  then  protrude  more  deeply,  in  a  sausage- 
like form,  through  the  os,  owing  to  the  head  not  descending,  and 
the  liquor  amnii  being  unimpeded.  After  the  rupture  of  the  mem- 
branes, dilatation  of  the  cervix,  if  incomplete,  ceases,  if  the  present- 
ing part  is  unable  to  descend  and  continue  it.  The  cervix  may  even 
contract  again  to  some  extent.  Nearly  the  whole  of  the  liquor 
amnii  quickly  drains  away  if  the  presenting  part  is  unable  closely 
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to  fill  the  lower  segment  of  the  uterus.  For  a  very  short  time  after 
rupture  of  the  membranes,  if  the  head  cannot  enter  the  brim,  the 
pains  may  be  less  vigorous  than  usual,  from  a  lack  of  reflex  stimulus 
through  pressure  on  the  cervix.  But  before  long  the  uterine  wall 
being  more  stimulated  than  usual  by  the  pressure  of  the  foetus,  the 
pains  assume  an  expulsive  character,  even  if  the  rupture  of  the 
membranes  has  taken  place  before  the  dilatation  of  the  os  has 
proceeded  far. 

The  further  course  of  labour  depends  greatly  upon  the  strength 
of  the  uterine  muscle  and  the  character  of  the  pains.  If  these  are 
vigorous  they  are  stimulated,  up  to  a  certain  point,  by  the  resistance 
encountered.  The  retraction  of  the  thick  muscular  portion  of  the 
uterus  (see  p.  428),  and  thinning  of  the  distensible  portion, 
especially  the  cervix,  then  take  place  rapidly,  and  there  is  danger 
of  rupture,  if  the  obstacle  is  insuperable.  In  moderate  degrees  of 
contraction,  the  foetus  may  be  forced  through  the  brim  by  the 
vigorous  pains.  If  the  disproportion  is  too  great  to  allow  this,  and 
rupture  does  not  occur,  eventually  exhaustion  supervenes.  The 
pains  may  die  away  for  a  time,  and  again  return,  or  the  uterus  may 
at  once  pass  into  the  state  of  continuous  action  (see  p.  428),  and  the 
constitutional  signs  of  protracted  labour,  which  have  been  already 
enumerated  (see  pp.  427 — 429),  appear.  If  the  uterine  wall  is 
initially  thin,  or  the  pains  weak,  the  stage  of  exhaustion  comes  on 
much  earlier. 

Effects  of  pressure  on  the  soft  parts. — Injuries  to  the 
soft  parts  are  almost  invariably  caused  by  the  head,  not  by  other 
parts  of  the  foetus.  They  are  produced  rather  by  prolonged 
pressure  than  by  rapid  transit,  and  therefore  occur  chiefly  in  head 
presentations.  The  uterine  wall,  generally  the  supra-vaginal  portion 
of  the  cervix,  may  be  bruised  and  injured  by  pressure  against  the 
promontory  of  the  sacrum,  against  the  pelvic  wall  generally,  or 
against  any  other  projections  which  may  exist.  Hence  may  follow 
hemorrhages  in  its  substance,  and  subsequent  inflammation.  Some- 
times the  injury  produced  may  be  the  starting  point  of  rupture  in 
labour.  More  frequently,  a  necrotic  process  takes  place  afterwards, 
especially  over  the  site  of  the  sacral  promontory.  The  injury  is 
most  extensive  on  the  surface  of  the  utero-vaginal  canal  where  the 
tissue  is  exposed  to  the  access  of  air  and  germs,  and  rarely  causes 
perforation  through  the  peritoneum. 

Injuries  to  the  anterior  wall  of  the  genital  canal,  from  pressure 
against  the  pubes,  affect  the  vagina  much  more  often  than  the 
cervix.  Thus  vesico-vaginal  fistula  is  much  more  common  than 
utero-vesical  fistula.  Hence  it  is  rare  that  sloughing  in  this 
situation  results  from  pelvic  contraction  so  great  as  to  arrest  the 
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head  above  the  brim.  It  more  commonly  arises  when  the  head  has 
partly  entered  the  the  vagina,  and  is  long  detained  in  that  position, 
either  from  moderate  disproportion  or  uterine  inertia,  while  no 
artificial  assistance  is  given.  Here  also  the  lesion  is  most  extensive 
on  the  vaginal  surface.  It  very  rarely  arises  from  immediate 
laceration  in  delivery,  instrumental  or  otherwise,  almost  always 
from  a  gradual  process  of  sloughing  afterwards.  The  fistula  then 
becomes  manifest,  by  the  escape  of  urine,  only  after  the  lapse  of 
some  days.  Sloughing  may  also  occur  after  prolonged  pressure  in 
other  parts  of  the  vagina.  This  may  lead  to  general  cicatricial 
contraction  in  the  end.  If  the  slough  is  posterior,  a  recto-vaginal 
fistula  may  be  formed,  but  this  is  much  more  rare  than  a  vesico- 
vaginal fistula.  Injuries  to  the  perineum  and  vaginal  outlet,  which 
may  be  promoted  by  contraction  of  the  bony  outlet,  especially  of  the 
pubic  arch,  will  be  considered  hereafter  (see  Chapter  XXXVI. ). 

Effects  of  pressure  on  the  child's  head. — The  caput  suc- 
cedaneum  or  scalp  tumour  arises  from  a  limited  portion  of  the  head 
being  unsupported,  while  the  rest  is  subject  to  pressure.  It  may 
be  produced  while  the  head  is  at  or  above  the  brim  in  contracted 
pelves,  but,  in  consequence  of  the  mechanism  of  its  production,  it 
is  not  so  readily  produced  when  the  obstacle  lies  in  one  diameter 
only  of  a  flattened  pelvis,  as  when  there  is  uniforn  contraction,  or 
when  the  obstacle  is  due  to  rigidity  of  soft  parts.  The  presence  of 
a  considerable  caput  succedaneum  indicates  not  only  the  existence 
of  resistance,  but  that  the  pains  are  effective,  and  is  therefore 
not  altogether  unfavourable  when  pelvic  contraction  is  known  to 
exist. 

Oephalhcematomq. — Besides  the  caput  succedaneum  another  form 
of  swelling  on  the  head  may  result  from  difficult  labour,  namely, 
cephalhsematonia,  consisting  of  a  circumscribed  effusion  of  blood. 
Small  effusions  of  blood  may  take  place  in  the  substance  of  the 
caput  succedaneum,  that  is  to  say,  in  the  cellular  tissue  beneath  the 
scalp.  But,  in  the  characteristic  form  of  cephalhematoma,  the  effu- 
sion takes  place  beneath  the  pericranium,  separating  it  from  the 
bone,  and  is  due  to  the  rupture  of  a  considerable  vessel.  In  some 
cases,  blood  is  effused  also  beneath  the  bone,  between  it  and  the 
dura  mater,  Cephalhannatoma  most  frequently  results  from  the 
pressure  of  the  blade  of  forceps  ;  but  it  may  be  produced  By 
pressure  against  any  projecting  bone,  such  as  the  promontory  of 
the  sacrum. 

Diagnosis. — The  swelling  is  limited  to  one  bone,  generally  a 
parietal  bone.  It  generally  continues  to  increase  for  a  time  after 
birth,  while  a  caput  succedaneum  diminishes  progressively  from  the 
time  of  birth.    At  a  late  stage,  there  is  a  hard  border  of  inflam- 
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matory  material  round  the  edge,  so  that  the  feel  somewhat  resembles 
that  of  a  depressed  fracture. 

Prognosis. — In  general  the  effusion  is  absorbed  in  time.  But, 
in  a  weakly  or  cachectic  child,  it  may  suppurate,  and  then  may 
endanger  life,  sometimes  leading  to  pyasmia. 

Local  depressions  on  the  head  are  generally  due  to  the  pressure  of 
the  sacral  promontory.  There  may  be  either  a  spoon-shaped  depres- 
sion, or  a  more  prolonged  groove.  In  the  latter  case,  if  the  head 
has  passed  in  a  position  of  flexion,  the  groove  runs  downward  and 
forward  near  the  anterior  border  of  the  parietal  bone  ;  if  in  a  posi- 
tion of  moderate  extension,  the  groove  is  nearly  parallel  to  the 
coronal  suture.  In  some  cases  the  groove  first  runs  parallel  to  the 
suture  and  then  turns  forward,  flexion  having  supervened  upon 
extension  at  an  intermediate  stage.  The  position  of  the  groove  is 
similar  in  pelvic  presentations,  except  that  it  is  more  often  parallel 
to  the  coronal  suture,  passage  in  the  extended  position  being 
relatively  commoner.  Depressions  are  more  common  in  pelvic 
presentations,  since  the  head  is  generally  dragged  quickly  past 
the  obstruction.  Fissures  of  the  bone,  or  actual  fractures,  are 
comparatively  rare,  but  these  again  occur  more  frequently  in  pelvic 
presentations. 

In  flattened  pelves,  in  consequence  of  the  Naegele-obliquity,  the 
posterior  parietal  and  posterior  half  of  the  frontal  bone  are  generally 
more  flattened,  the  anterior  more  rounded  than  in  normal  labour, 
because  the  latter,  projecting  more  deeply  into  the  brim,  are  more 
unsupported.  In  general  there  is  a  "  shear  "  or  sliding  movement 
of  the  anterior  parietal  bone  upon  the  posterior  in  the  direction  of 
the  occiput,  but  this  must  be  produced  after  the  occiput  has  begun 
to  rotate  forward,  and  is  therefore  more  marked  in  the  generally 
contracted  pelvis. 

Prognosis  in  contracted  pelves. — Pelvic  contraction  in  the 
more  extreme  degrees  is  fatal  to  the  child,  unless  delivered  by 
Ca3sarian  section,  and  very  dangerous  to  the  mother.  Even  in  less 
extreme  degrees  of  contraction  the  risk  to  the  mother  is  greatly 
increased  from  the  exhaustion  consequent  upon  prolonged  labour, 
from  the  access  of  air  to  the  uterus  consequent  upon  the  total  escape 
of  the  liquor  amnii  or  the  performance  of  operations,  from  the 
injury  to  the  soft  parts  from  pressure  between  the  head  and  the 
pelvis,  or  caused  by  the  operations  necessary  to  effect  delivery. 
The  bruised  and  injured  soft  parts  become  inflamed,  and  the 
inflammation  is  liable  to  assume  a  septic  form,  and  extend  to  the 
peritoneum  or  affect  the  general  system.  The  risk  is  greater  the 
nearer  the  injured  parts  are  to  the  peritoneum.  The  prognosis  to 
the  children  is  much  more  unfavourable.     Many  die  from  asphyxia 
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in  consequence  of  the  prolongation  of  labour,  and  the  excessive 
pressure. 

Spiegelberg*  records  the  mortality  to  the  mothers  with  contracted 
pelves  in  his  practice  as  7*9  per  cent.,  and  that  of  the  children  as 
32  per  cent. 

Treatment  of  generally  contracted  and  flattened 
pelves. — Contracted  pelves  may  be  divided  into  four  classes  in 
reference  to  treatment  : — (1.)  Those  in  which  delivery  of  a  living 
child  at  full  term  by  the  natural  powers,  or  by  the  aid  of  forceps  or 
version,  may  be  expected.  (2.)  Those  in  which  delivery  of  a  living 
and  viable  child  by  induction  of  premature  labour  is  probable,  but 
not  that  of  a  living  child  at  full  term.  (3.)  Those  in  which  a 
living  child  cannot  pass  through  the  pelvis,  but  a  child  can  be 
extracted  after  embryotomy  without  great  risk  to  the  mother. 
(4.)  Those  in  which  delivery  through  the  natural  passages  is 
impossible,  or  involves  as  great  or  greater  risk  than  the  performance 
of  Caesarian  section. 

No  very  positive  line  of  demarcation  can,  however,  be  drawn 
between  those  classes.  Much  depends  upon  the  size  of  the  child's 
head,  and  this  cannot  be  accurately  measured  before  delivery. 
Moreover,  there  is  liability  to  error  even  in  the  estimate  of  the 
conjugate  diameter  by  skilled  observers  up  to  a  quarter  of  an  inch 
or  more,  and  other  diameters  can  still  less  be  measured  accurately. 
Thus  it  happens  that,  on  the  one  hand,  cases  are  recorded  of  a 
living  child  at  full  term  passing  a  conjugate  diameter  of  only 
2  f  inches,  while  in  other  cases,  craniotomy  proves  necessary  with  a 
conjugate  of  as  much  as  3|  inches.  Again,  the  inferior  limit  of 
space  through  which  delivery  by  craniotomy  should  be  attempted  is 
very  variously  estimated  by  different  authorities,  and  has  been 
much  modified  by  recent  improvements  in  Caesarian  section. 
Hence  it  is  necessary  not  only  to  make  careful  measurements,  but 
to  judge  by  the  history  of  former  deliveries,  especially  in  deciding 
the  question  whether  or  not  to  undertake  the  induction  of  premature 
labour. 

Tn  cages_  qf_flattened  pelves  having  a  conjugate  of  3?  inches  or 
more  it  may  be  expected  that  delivery  will  be  effected  bxJhe 
natural  powers,  provided  the  pains  are  strong  enough.  These  form 
the  majority  of  the  whole  number  of  cases  of  contracted  pelvis. 
Unless  the  head  is  unusually  large,  the  conjugate  diameter  does  not 
exceed  the  diameter  of  the  head  likely  to  engage  in  it,  and  moreover 
some  diminution  of  the  corresponding  diameter  of  the  head  from 
moulding  is  to  be  expected.  Hence,  in  the  early  stage  of  labour,  an 
expectant  treatment  should  be  adopted.    In  this,  as  in  aU  cases  of 

9  Lehrtmch,  2nd  ed.,  p.  428. 
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pelvic  contraction,  much  pains  should  be  taken  to  avoid  rupture  of 
the  membranes  before  full  dilatation  of  the  os.  The  patient  should 
be  kept  lying  down,  and  restrained  from  making  premature  bearing 
down  efforts. 

After  rupture  of  the  membranes,  care  should  be  taken  to  correct 
any  anteversion  of  the  uterus  or  other  deviation  from  the  axis  of  the 
brim.  If  pains  are  feeble,  it  is  often  useful  to  keep  the  patient  on 
her  back,  so  that  gravity  may  assist  the  advance  of  the  foetus,  and 
reflex  stimulus  be  increased.  Moderate  external  pressure  may  also 
be  used  during  the  pains.  A  certain  influence  can  be  exercised  on 
the  flexion  or  the  extension  of  the  head  by  the  position  of  the 
patient.  Obliquity  of  the  uterus  tends  to  cause  advance  of  that 
part  of  the  head  opposite  to  the  direction  of  the  obliquity.  Hence, 
if  the  occiput  is  directed  as  usual  to  the  left,  and  if  it  can  be  made 
out  that  the  diameter  of  the  head  engaged  in  the  conjugate  is  most 
tightly  gripped,  and  that  therefore,  the  head  has  a  better  chance  of 
passing  by  flexion  than  by  extension  (seep.  515),  the  usual  left 
lateral  position  is  injurious.  If  the  patient  is  placed  on  her  right 
side,  and  right  obliquity  of  the  uterus  thus  encouraged,  the  descent 
of  the  occiput  will  be  favoured. 

A  reasonable  time  should  be  allowed,  to  see  the  effect  of  the 
natural  powers,  especially  if  progress  is  being  made,  but  no  oxytocic, 
as  ergot,  should  be_given.  If  the  pains  begin  to  fail,  or  symptoms 
of  exhaustion,  especially  considerable  j£celerationjpXjmlse,  appear, 
assistance  should  be  given.  The  greater  is  the~apparent  disproportion 
between  the  foetal  head  and  the  pelvis,  the  less  time  should  be 
allowed  to  elapse  to  exhaust  the  patient's  powers,  because  it  is  then 
more  likely  that  she  will  have  to  undergo  afterwards  the  ordeal  of  a 
difficult  extraction  ;  and,  the  more  she  is  exhausted  beforehand,  the 
worse  will  her  prospects  be.  The  foetal  heart  should  also  be 
watched.  Any  marked  diminution  of  ifs~fa"te,'  especially  if  accom- 
panied by  feebleness  of  sound,  should  be  an  indication  for  inter- 
ference in  the  interest  of  the  child.  Comparatively  early  interference 
is  especially  indicated  when,  after  rupture  of  the  membranes,  the 
head  cannot  descend  upon  the  os  to  continue  the  dilatation,  though 
even  then  a  reasonable  time  may  be  allowed  to  see  if  the  head  will 
engage  m  the  brim.  If  pains  appear  to  be  so  violent  as  to  threaten 
rupture  of  the  uterus,  especially  if  no  advance  is  being  made,  inter- 
ference should  not  be  delayed.  ( 

WitlL.a  flattened  pelvis  having  a  conjugate  between  U  and  V'  7i 
•i  inches  a  certain  time  may  also  be  allowed  to  nature,  to  see  "if  the   5  ^  ^  £ 
bead  will  engage  m  the  pelvis,  but  assistance  should  here  be  riven  fnALt 
earlier,  since  there  is  less  likenTood  of  delivery  being  completed  ' 
ural  powers  with  a  full-term  child.    If  the  pelvis  is 
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generally  contracted,  the  same  rule  will  apply  -with  a  conjugate  up 
to  3|  inches;  and  even  with  such  a  conjugate,  craniotomy  sometimes 
becomes  necessary. 

Choice  between  forceps  and  version. — Much  controversy  has  taken 
place  on  the  relative  merits  of  the  high  forceps  operation  and  version 
in  the  flattened  pelvis,  and  very  diverse  views  are  still  held  on  the 
subject.  In  Germany  and  America  version  has  generally  been  pre- 
ferred.   In  this  country  the  use  of  forceps  has  held  its  ground  better. 

For  extraction  through  a  flattened  pelvis,  forceps  have  two  great 
advantages: — (1.)  A  much  greater  force  can  be  used  than  can  be 
applied  to  the  neck  without  risk  of  injuring  the  spinal  cord.* 
;     .  (2.)  The  extraction    may    be  made 

M\  ^ifj^U .         j^^^^^  gradually,  while  the  extraction  of  an 

i-\t-  at  after  coming-head  must  be  effected  in 

if  \       a  minute  or  two,  if  the  child  is  to  be 

— •  °  (f i  a  saved.  Against  these  are  to  be  bal- 
„6X^&a*-v  U  JJ       anced  the  following  disadvantages: — 

.(^•Oj  \a<- tsv^(i^L  J        (1.)  In  the  high  forceps  operation  the 

!)ww&I»^CWv  Jl        blades  are  generally  applied  nearly  in 

bJk-  vaJu^> 'IMvW^  ^e  transverse  diameter  of  the  pelvis; 
6v  q  Ww-  an<^'  even  ^  an^  °^&T  m0^e  °f  applica- 

\         „,  ,.      „     tion  is  attempted,  the  blades  naturallv 

l~  Fig.  173.— Transverse  section  of  . f      '  J 

festal  skull,  a,  a.  Bi-parie-  tend  to  fall  into  such  a  position.  The 
tel.  Mp.Bi-mastoiddiame-     compression  thlls  exercised  upon  the 

head  in  the  transverse  diameter  of  the 
pelvis  tends  to  increase  all  its  other  diameters,  especially  that  engaged 
in  the  conjugate,  and  so  to  cause  increased  resistance  there.  This 
objection  will  have  less  force  if  the  blades  of  the  forceps  have 
sufficient  curve  to  hold  the  head  without  much  compression,  and 
leave  a  considerable  space  (such  as  3^  inches)  between  them  at  the 
widest  part,  even  if  the  handles  are  completely  closed.  (2.)  The 
same  force  of  compression  tends  to  turn  the  long  diameter  of  the 
head  out  of  the  transverse  into  an  oblique  pelvic  diameter.  (3.)  It 
is  generally  stated  as  another  objection  that  the  compression  tends 
to  cause  flexion.  This,  however,  is  not  in  all  cases  a  disadvantage, 
if  the  flexion  is  produced  by  rotation  on  the  diameter  engaged  in  the 
conjugate,  for  this  may  be  the  best  mode  of  passing  the  brim  (see 
p.  515).  It  will  be  a  disadvantage  only  if  the  bi-parietal  diameter 
is  brought  nearer  to  the  middle  line,  not  if  the  bi-temporal  diameter 
is  brought  nearer  to  the  side  of  the  pelvis  where  the  occiput  lies. 

•  In  experiments  on  the  fcotus  at  term,  Matthews  Duncan  found  that  the  spinal 
column  gave  way  under  tensions  of  from  90  to  122  pounds,  and  that  decapitation  took 
place  under  tensions  of  from  91  to  141  pounds  (Mechanism  of  Natural  and  Morbid 
Parturition,  p.  136).   A  premature  foetus  might  be  expected  not  to  endure  so  much. 
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The  latter  will  generally  be  the  case,  the  whole  head  sliding  some- 
what in  the  direction  of  the  occiput,  where  there  is  most  room. 
The  former  effect,  however,  may  be  produced  to  the  extent  of  the 
thickness  of  one  blade  of  the  forceps,  if  there  is  scanty  space  in  the 
transverse  pelvic  diameter.  U 

The  comparative  advantages  of  version  are  the  following  :  (1.)  " 

The  head  naturally  adapts  itself  to  the  pelvis  in  that  position  in  ^ 
which  it  can  find  most  room  ;  (2.)  The  second  advantage  depends T^utT^ 
upon  the  shape  of  a  vertical  section  of  the  head.   In  Fig.  173,  p.  530.  J  jt*V 
a  vertical  section  of  the  head  through  the  parietal  tubera  is  shown,  ^^''^i, 
It  will  be  seen  that  the  section  forms  a  much  more  tapering  wedge 


Fig.  174.— Transverse  section  of  foetal  skull. 
The  dotted  line,  a  a,  b  b,  c  c,  represents 
the  normal  outline.  1,  2  2,  represents 
the  alteration  produced  by  the  compres- 
sion described. 


Pig.  175.— Transverse  section  of  foetal 
skull,  a  a,  b  b,  normal  outline. 
1  1,  2,  outline  of  skull  as  com- 
pressed by  extraction  after  ver- 
sion. 


when  it  enters  the  brim  by  the  base  first  than  when  it  enters  it 
with  the  summit  first.  Now  the  transverse  diameter  of  the  base, 
or  bi-mastoid  diameter,  is  practically  incompressible,  measuring  on 
the  average  about  3  inches.  The  bi-parietal  diameter  exceeds  this 
by  ?  inch,  measuring  about  3f  inches  on  an  average.  But  the 
bi-parietal  diameter  can  be  reduced  by  moulding  under  pressure 
to  the  dimensions  of  the  bi-mastoid  without  necessarily  causin°-  the 
death  of  the  child.  ° 

Suppose  that  a  forecoming  head  is  engaging  in  a  brim  only  very 
slightly  too  small  to  receive  the  bi-parietal  diameter  (a,  a,  Fig.  173) 
so  that  the  points  of  contact  with  the  brim  are  very  close°  to  the 
points,  a,  a.  Even  the  forecoming  head  in  this  case  forms  practi- 
cal y  a  sufficiently  tapering  wedge  *  and  the  redviction  b  pressure 
ol  the  bi-parietal  diameter  is  satisfactorily  effected. 

fn'thT16  hfCa<1  is,TiVa'ent  t0  the  weJee  which  would  be  formed  by  drawing  tangents 
to  the  scct.on  at  the  points  of  contact  with  the  brim.   The  mechanism  7s  the  s2e  as 
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Suppose,  on  the  other  hand,  that  the  hi-parietal  diameter  con- 
siderably exceeds  the  corresponding  diameter  of  the  brim,  so  that 
the  points  of  contact  are  at  some  distance  from  a,  a  in  the  direction 
of  c,  c  (Fig.  174).  The  equivalent  wedge  is  then  a  very  blunt 
one,  the  lateral  compressing  effect  upon  the  head  is  therefore  much 
diminished.  At  the  same  time  the  head  is  compressed  vertically 
between  the  points  of  contact  and  the  driving  force  acting  on  the 
base  6,  6  ;  this  vertical  compression  tends  to  bulge  it  out  laterally 
near  the  parietal  tubera,  and  counteract  or  overcome  the  other  force 
of  lateral  compression.  Kg.  174,  p.  531,  is  a  diagram  intended  to 
represent  the  lateral  bidging  thus  produced  according  to  Sir  James 
Simpson. 

Suppose,  on  the  other  hand,  that  the  head  enters  the  same  brim 
base  foremost.  The  wedge  to  which  the  head  is  equivalent  is  then 
more  tapering,  and  the  lateral  compression  therefore  greater.  Also, 
if  traction  is  made  on  the  body,  there  is  substituted  for  the  vertical 
compression  caused  by  the  driving  force,  a  vertical  tension,  caused 
by  the  traction  upon  the  base  of  the  skull.  The  head  is  thus 
elongated  in  a  vertical  direction,  and  the  effect  of  the  pressure  of 
the  pelvic  wall  in  reducing  the  lateral  diameters  is  thus  aided. 
(See  Fig.  175,  p.  531.) 

If,  not  the  bi-parietal  diameter,  but  some  other  transverse 
diameter  of  the  head  engaged  in  the  conjugate  meets  with  the 
greatest  resistance,  the  same  general  argument  will  apply,  although 
in  this  case  the  original  maximum  transverse  diameter  of  the  section 
will  not  be  quite  so  great  in  proportion  to  the  diameter  of  the  base. 

Opposed  to  this  advantage  there  is  one  disadvantage  in  the  passage 
of  the  after-coming  head.  When  it  is  the  diameter  engaged  in  the 
conjugate  which  meets  with  the  greatest  resistance,  traction  on  the 
body  generally  tends  to  produce  extension,  because  the  condyles  are 
generally  posterior  to  this  diameter,  which  is  usually  one  only  slightly 
behind  the  bi-temporal.  (See  Fig.  176,  p.  533.)  The  extension 
will  go  on  until  it  has  reached  such  a  point  that  the  line  of  trac- 
tion passes  through  the  diameter  gripped  in  the  conjugate.  Hence 
not  merely  the  fronto-occipital,  but  the  occipito-mental,  or  maxi- 
mum vertico-mental  diameter  of  the  head  is  liable  to  be  thrown 
nearly  across  the  transverse  diameter  of  the  pelvis.  It  will  pro- 
bably be  unable  to  pass  in  this  position,  especially  if  there  is 

that  of  the  ordinary  wedge  as  a  mechanical  power,  except  that  the  effect  is  expended 
in  compressing  the  wedge,  not  in  separating  the  surfaces  between  which  it  is  driven, 
since  the  former  is  yielding  and  the  latter  are  not.  The  mechanical  advantage 
increases  the  more  tapering  is  the  wedge.  The  compressing  force  is  given  by  the 
formula  P  ^  sin' "  where  P.  is  the  expulsive  force,  a  the  half  angle  of  the 

2'  sin.  «  +  (x  cos.  a 
wedge,  and  y.  the  coefficient  of  friction. 
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general  contraction,  as  well  as  flattening  of  the  pelvis.  Hence  the 
extended  position  of  the  after-coining  head  is  often  a  disadvantage 
in  comparison  with  its  position  in  extraction  by  forceps,  not  an 
advantage  as  is  stated  by  some  authorities. 

It  isjsometimes .stated  that  a  foetal  head  can  be  brought  through 
a  pelvis  having  a  conjugate  diameter  smaller  by  a  quarter  of  an 
<TiicTi  by  means  of  version  as_compared  with  forceps.  No  such 
"general  statement,  however,  can  be  proved.  Budin,*  by  experi- 
ments on  an  artificial  pelvis,  with  a  sacral  promontory  moveable  to 
imitate  different  degrees  of  contraction,  found  that  a  premature 
foetus  could  indeed  be  brought  through  by  version  with  a  less  force 
than  by  forceps  but  that  a  full  term  foetus  could  not.     Much,  how- 


a.  Promontory  of  sacrum,  b.  Symphysis  pubis,  c.  Space  between 
forehead  and  ilium,  d.  Depressionin  fcetalhead.  e,  f,  Anterior  and 
posterior  fontanelles. 

ever,  depends  upon  the  exact  relation  of  the  shape  of  the  pelvis  to 
that  of  the  head.  It  is  undoubted  that,  even  at  full  term,  some- 
times a  living  foetus,  and  still  more  frequently  a  dead  one,  may 
be  extracted  by  version,  when  forceps  of  an  efficient  pattern  have 
been  tried,  and  have  failed. 

There  is  one  condition  in  which  version  may  have  a  special 
advantage  as~~compared  with  extraction  by  forceps.  This  is  when 
it  can  be  made  out  that  there  is  more  room  on  one  side  of  the 
pelvis  than  the  other,  especially  when  this  is  due  to  greater 
breadth  of  the  wing  of  the  sacrum,  and  greater  depth  of  the  depres- 
sion at  the  side  of  the  promontory  on  the  corresponding  side.  Such 
a  pelvis  is  shown  in  Fig.  176.  It  will  then  be  an  advantage  to 
have  the  broad  bi-parietal  diameter  of  the  head  on  the  widest  side 
of  the  pelvis.  Hence  if  the  head  should  present  by  the  vertex  in 
such  a  way  that  the  occiput  is  turned  toward  the  wrong  side,  and 
the  head  is  arrested  at  the  brim,  it  is  desirable  to  perform  version 

*  La  Tete  du  Foetus  au  point  de  vue  d'ObstCtrique.    Paris,  1876. 
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so  as  to  bring  the  occiput  to  the  widest  side  of  the  pelvis.  This 
may  always  be  effected,  if  it  is  remembered  that  the  leg  which  is 
brought  down  always  eventually  rotates  anteriorly,  under  the 
pubic  arch.  Hence  the  rule  is  as  follows : — If  it  is  desired  to 
bring  the  occiput  into  the  right  side  of  the  pelvis,  bring  down  the 
right  leg,  and  conversely. 

There  is  one  condition,  on  the  other  hand,  under  which  all 
authorities  are  agreed  that  forceps  should  have  the  preference  over 
version.  This  is  when  the  head  is  already  engaged  pretty  deeply 
in  the  pelvis,  though  its  maximum  diameters  may  not  yet  have 
passed  the  brim.  If,  in  addition,  there  is  such  retraction  of  the 
uterus,  that  the  internal  os  (or  the  retraction  ring,  see  p.  426), 
can  be  felt  as  a  line  of  transverse  depression  from  the  abdomen  or 
as  an  internal  ridge  above  the  head  on  introducing  the  hand  :  if  the 
uterus  is  so  closely  contracted  round  the  foetus,  that  the  head  cannot 
be  elevated ;  or  if  the  head  has  passed  out  of  the  cervix  into  the 
vagina,  through  the  drawing  up  of  the  cervix ;  it  should  be  inferred 
that  the  case  is  too  far  advanced  for  version,  and  craniotomy  should 
be  at  once  performed,  if  forceps  fail.  For,  under  these  conditons, 
the  attempt  to  perform  version  would  risk  the  rupture  of  the 
uterus,  and  the  interest  of  the  mother  forbids  such  a  risk  to  be  rim 
for  the  possible  chance  of  saving  the  child.  For  the  same  reason, 
if  the  mother's  general  state  appears  so  critical  that  rapid  delivery 
is  urgently  called  for,  it  is  generally  better  not  to  perform  version. 
For,  if  craniotomy  proves  necessary  after  all,  it  is  a  more  difficvdt 
and  tedious  operation  on  the  after-coming  head,  especially  if  the 
disproportion  is  very  great. 

It  is  when  the  head  is  arrested  above  the  brim,  in  a  flattened 
pelvis,  and  the  case  not  too  far  advanced,  that  authorities  differ 
most  as  to  the  course  to  be  pursued.  The  best  plan  appears  to 
be  that  generally  adopted  in  England,  namely,  to  apply  forceps, 
and  try  the  effect  of  moderate  traction,  and  then  if  this  fails,  to 
perform  version,  unless  the  alternative  of  symphysiotomy  shoidd  be 
chosen  by  a  skilled  operator,  and  the  patient  and  her  husband  give 
their  consent  to  that  operation.  As  to  the  comparative  results  of 
forceps  or  version  as  a  first  choice  under  these  circumstances,  very 
much  depends  upon  the  efficiency  of  the  forceps  used,  something 
also  upon  the  predilection  of  an  individual  operator  for  one  opera- 
tion or  the  other,  and  his  consequent  skill  in  the  performance  of  it. 
Version  is  an  operation  performed  in  the  interest  of  the  child,  and 
it  'slioiiTjrnot  therefore  be  chosen  if  the  child  is  dead.  _  If  the  foetal 
EeartTEas  ceased  to  be  heard,  version  should  generally  be  rejected, 
if  forceps  have  failed  ;  for,  although  the  foetus  may  be  still  just  alive, 
it  will  hardly  have  vitality  enough  to  survive  the  difficult  passage 
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of  a  contracted  brim.  If  there  is  still  greater  certainty  of  the  death 
of  the  child,  no  prolonged  or  very  powerful  effort  should  be  made 
even  with  forceps,  but  early  resort  should  be  had  to  craniotomy. 

The  statistics  of  Guy's  Hospital  Charity  afford  evidence  how 
much  depends  upon  the  use  of  an  efficient  instrument.  Thus  in 
the  six  years  1863 — 1869  delivery  was  effected  by  forceps  or  version 
in  20  cases  of  labour  protracted  in  consequence  of  pelvic  contraction, 
in  which  the  head  was  arrested  high  above  the  brim.  In  8  of 
these  version  was  chosen  as  the  primary  operation,  and  the  children 
were  saved  in  7  out  of  the  8.  In  12  cases  forceps  were  chosen  for 
the  primary  operation.  In  7  out  of  the  12  delivery  was  effected 
by  their  means,  and  3  of  the  7  children  were  living.  In  the 
remaining  5  delivery  was  effected  by  version  after  forceps  had 
failed,  and  3  of  the  5  children  were  living.  During  these  six 
years  a  pair  of  long  curved  forceps  (Lever's)  was  in  use,  but  these 
were  rather  short  in  the  handles,  and  pliant  in  the  blades. 

At  the  end  of  the  six  years  a  new  pair  of  forceps  was  procured, 
otherwise  similar  in  shape,  but  having  longer  handles,  and  more 
unyielding  in  the  blades.  During  the  next  six  years  delivery  was 
effected  by  forceps  or  version  in  18  similar  cases,  in  all  of  which 
forceps  were  chosen  for  the  primary  operation.  In  17  cases  out  of 
the  1 8  delivery  was  effected  by  them,  and  1 5  of  the  children  were 
living.  In  the  remaining  case  version  was  successful  after  forceps 
had  failed,  but  the  child  was  stillborn.  Version  was  performed  in 
other  instances  after  the  failure  of  forceps,  but  had  to  be  followed 
up  by  craniotomy.  There  have,  however,  been  a  few  cases  since 
the  above  date,  in  which  a  living  child  has  been  delivered  by  version 
after  even  the  more  efficient  forceps  had  failed. 

Thus  in  delivery  by  the  more  efficient  forceps  88'1  per  cent,  of 
the  children  were  saved,  a  better  per-centage*  than  the  average  per- 
centage in  low  forceps  cases  in  the  same  Charity  ;  in  delivery  by 
version  7l-4  per  cent.  Among  the  24  mothers  delivered  by  forceps, 
there  were  no  deaths;  among  the  14  delivered  by  version,  there 
were  2  deaths.  The  38  cases  above  enumerated,  together  with 
15  only  of  craniotomy,  comprise  all  the  cases  of  most  considerable 
disproportion  between  the  foetus  and  the  pelvis  out  of  23,591 
deliveries.  These  statistics  appear  to  show  that  the  use  of  forceps 
in  contracted  pelves  is  not  inferior  in  safety  to  version,  and  to 
"be  in  strong  contradiction  to  the  opinion  of  many  German  and 
American  authorities  that  this  operation  is  very  dangerous  when 
the  head  is  arrested  high  above  the  brim,  and  to  the  statement  of 
Lu&k,t  that,  when  the  head  does  not  engage  in  the  brim,  it  should 

•  Out  of  the  total  number  of  forceps  oases  the  per-centage  of  children  saved  was  TG'S). 
+  The  Science  and  Art  of  Midwifery,  p.  475. 
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be  placed  under  thejban  as  hardlvJLesa-jdangerous  than  CresaTiaTi 
section  was,  before  the  modern  improvements  in  that  operation. 

The  same  conclusion  is  confirmed  by  the  last  report  of  the  Guy's 
Hospital  Charity  for  the  years  1875 — 1885.  Forceps  were  used  at 
the  brim  92  times ;  6  of  the  mothers  died,  and  18  of  the  children. 
Version  was  performed  for  various  reasons  when  the  head  was  at 
the  brim  in  33  cases,  out  of  which  five  of  the  mothers  and  29  of 
the  children  died.  It  must  be  stated,  however,  that,  in  10  of  the 
version  cases,  forceps  had  been  previously  tried  in  vain. 

The  following  comparisons  will  further  show  the  gain  as  regards 
fcetal  mortality  in  contracted  pelves  from  the  modern  improvement 
in  midwifery  practice.  The  improvement  in  question  probably 
consists  mabily  in  the  employment  of  longer  and  more  unyielding 
forceps  than  it  was  formerly  thought  safe  to  use,  and  in  a  less 
reluctance  to  employ  them  when  the  head  is  high  in  the  pelvis. 
In  the  Guy's  Hospital  Charity,  between  1833  and  1854,  craniotomy 
cases  were  3-6  per  1000  ;  between  1854  and  1863  they  were 
reduced  to  1*2  per  1000;  between  1863  and  1875  they  were 
further  reduced  to  0*7  per  1000,  or  more  than  fivefold  in  about  forty 
years.  In  the  following  ten  years,  1875 — 1885,  they  remained 
about  the  same,  namely,  0*9  per  1000,  so  that  the  minimum  pos- 
sible had  probably  already  been  attained  in  1863 — 1875.  Again, 
at  the  Eotunda  Hospital  at  Dublin,  between  1847  and  1854,  when 
the  straight  forceps,  to  which  the  Dublin  school  was  long  attached, 
were  still  in  use,  craniotomy  cases  were  7-9  per  1000  ;  between 
1868  and  1875,  after  long  curved  forceps  had  been  adopted,  they 
were  reduced  to  3*5  per  1000. 

It  is  probable  that  the  introduction  of  axis-traction  forceps  (see 
Chapter  XXXIII.)  enlarges  still  somewhat  further  the  scope  of 
extraction  by  forceps  in  contracted  pelves,  both  in  comparison  with 
version  and  with  craniotomy.  But  it,  perhaps,  can  hardly  be  anti- 
cipated that  material  advance  will  be  gained  on  the  results  of  the 
Guy's  Charity  as  quoted  above,  both  as  regards  the  extreme  rarity 
of  resort  to  craniotomy,  and  the  successful  results,  both  to  mothers 
and  children,  of  extraction  by  forceps  in  the  considerable  degrees  of 
pelvic  contraction.  It  should  be  mentioned  that  although  forceps 
have  been  used  very  sparingly  in  the  Guy's  Charity  (only  once  in 
197  deliveries  from  1863  to  1875;  once  in  9 3  deliveries  from  1875 
to  1885),  it  has  been  the  practice  not  long  to  delay  the  operation 
when  considerable  pelvic  contraction  is  recognised. 

The  average  transverse  dlMl^r  of  the,  incompressible  base  of  the 
skull  is  about  3  inches.  Hence,  allowing  a  little  for  the  soft  parts, 
iTcannot  be  expected,  as  a  rule,  that  a  living  child  at  full  term  will 
be  delivered  with  a  conjugate  diameter  much  under  3}  inches.  In 
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exceptional  cases  no  doubt  a  full-term  child  is  delivered  with  a 
conjugate  of  2f  inches  by  forceps,  version,  or  sometimes  even  by  the 
natural  powers.  Thus  in  a  case  in  the  Guy's  Hospital  Charity, 
where  the  patient  was  at  term  in  her  second  pregnancy  at  the  age 
of  24,  craniotomy  had  to  be  performed,  with  the  head  arrested  high 
above  the  brim,  and  the  conjugate  diameter  was  estimated  at  not 
more  than  2f  inches.  But,  at  her  first  confinement,  she  had  been 
delivered  spontaneously  of  a  living  child  after  24  hours'  labour. 

Hence  version  should  never  be  performed  with  a  conjugate  under 
2f  inches,  nor  with  one  under  3  inches  if  there  is  evidence  that 
the  head  is  large.  No  prolonged  efforts  to  extract  with  forceps 
should  be  made  with  a  conjugate  less  than  3|  inches.  With  a  con- 
jugate under  2|  inches,  the  choice  will  be  between  craniotomy  and 
Caesarian  section.  With  a  conjugate  from  2f  inches  upward,  there 
is  the  alternative  of  symphysiotomy,  if  the  child  cannot  be  extracted 
by  forceps. 

In  the  case  of  the  generally  contracted  pelvis,  extraction  by 
forceps  is  always  preferable  to  version.    If  forceps  fail,  recourse 
must  be  had  to  craniotomy  or  symphysiotomy,  and  not  to  version. 
The  difficulty  here  does  not  lie  mainly  in  the  transverse  diameters  of 
the  head.    Hence  there  are  neither  the  disadvantages  in  the  use  of 
forceps,  nor  the  advantages  in  version,  which  exist  in  the  flattened 
pelvis.    Moreover,  after  version,  the  extended  head  would  probably 
find  insufficient  room  for  its  long  diameter  in  any  diameter  of  the 
pelvis.    The  generally  contracted  pelvis  not  unfrequently  gives 
occasion  for  craniotomy,  even  when  the  conjugate  diameter  is  as 
much  as  3^  inches.     In  the  generally  contracted  pelvis  more 
advantage  is  gained  by  symphysiotomy  than  in  the  flattened  pelvis, 
because  in  this  case  a  great  part  of  the  difficulty  lies  in  the  transverse 
diameter,  which  is  much  more  increased  by  symphysiotomy  than 
the  antero-posterior. 

Extraction  of  the  after- coming  head.— Tr,  fhP  pv  wk^  of  tlie  after. 
coming  head  more  assistance  to  nature  is  generally  required  than  in 
primary  pelvic  presentations,  with  a  normal  pelvis.  Before  the 
shoulders  engage  in  the  brim,  it  is  well  to  pass  the  hand  into  the 
vagina  and  make  sure  that  the  arms  do  not  become  extended  in  the 
brim  by  the  side  of  the  head,  drawing  them  clown,  if  necessary, 

t\fl Whf?  the  W  enSaSes  in  the  brim>  Action 
must  be  effected  quickly  if  the  child  is  to  be  saved.    The  legs  may 

be  grasped,  wrapped  in  a  napkin,  and  traction  made  nearly  in  the 

axis  of  the  brim.    At  first,  just  as  the  head  is  entering  the  brim 

he  direction  of  traction  should  be  a  little  more  forward  than  S 

n  consequence  of  the  "curve  of  the  false  promontory."    In  cas 

of  doubt,  various  directions  of  traction  may  be  tried  in  a  tentative 
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■way,  but  not  to  the  extent  of  making  a  "pendulum  movement," 
which  might  injure  the  neck,  or  rub  the  head  backward  and  forward 
against  the  brim.    Advantage  may  also  be  gained  by  having  an 
assistant  to  press  down  the  head  from  the  abdomen. 
j   If  the  head  will  not  pass,  it  will  generally  be  found,  on  passing 
up  the  hand  to  examine,  that  it  is  too  much  extended.    There  are 
two  ways  of_g3rcomjmg  this  and  promoting  flexion.    The  first  is  to 
incline  the  direction  of' traction  as  much  as  possible  toward  the  side 
of  the  pelvis  to  which  the  occiput  is  directed.     If  the  line  of  traction 
'can  thus  be  made  to  pass  between  the  forehead  and  the  diameter 
most  tightly  gripped,  descent  of  the  forehead  more  than  the  occiput, 
and  therefore  flexion  of  the  head,  will  be  promoted.    The  pressure 
of  the  lateral  pelvic  wall  against  the  occiput  also  forms,  with  the 
lateral  component  of  the  traction,  a  "  couple,"  or  pair  of  equal  and 
opposite  forces,  which  aids  the  same  effect. 

Jam  fraction.— Another  still  more  effective  expedient,  and  one 
whTch  may  be  combined  w"ith~the  former,  is  that  of  jaw  traction, 
which  often  may  turn  the  scale  in  favour  of  the  child  m  a  head-last 
case.  It  has  the  advantage  that  it  not  only  promotes  flexion,  since 
the  maxillary  joint  is  generally  slightly  anterior  to  the  diameter 
gripped  in  the  conjugate,  but  increases  the  force  of  extraction, 
without  increasing  the  dangerous  tension  applied  to  the  neck,  lne 
index  finger  should  be  placed  on  the  edge  of  the  lower  maxilla,  and 
the  iaw  drawn  downward  at  the  same  moment  that  traction  is  made 
upon  the  legs  with  the  other  hand.  Care  must  be  taken  that  the 
finger  is  not  passed  too  far  back,  so  as  to  injure  the  floor  ot  t  ie 
mouth  or  the  larynx.  Since  a  certain  amount  of  injury  may  be 
done  to  the  jaw,  and  the  child's  power  of  sucking  thereby  unpaired 
the  expedient  should  not  be  used  until  simple  traction  has  been  tried 

and  failed.  .       ,  .  n       i  i 

In  laboratory  experiments  on  the  amount  of  traction  which  could 
be  placed  on  the  lower  jaw  without  causing  injury  fattnews 
Duncan*  found  that,  in  several  instances,  up  to  a  weight  oi  ofa  1M., 
no  obvious  injury  was  produced.  In  one  case,  a  crack  was M 
at  28  lbs  It  thus  appears  that,  in  many  cases,  an  additional 
amount  of  force  can  thus  be  obtained  without  serious  injury  to  the 
child  equal  to  more  than  one-half  of  that  which  can  be  safety 
ppfLl  krough  the  neck  (seenote,p.  530).  Theadditiona 1  amoun 
of  force  thus  obtained  is  generally  of  more  importance  than  the 
flexion.  It  is  not,  indeed,  an  actual  flexion  which  can  be  ejected 
but  only  a  limitation  of  extension  ;  for  the  raction  by Jke  spn* 
will  often  have  greater  effect  in  causing  extension  than  the  ^ 

.  "  On  Traction  by  the  Lower  Jaw  in  Head-last  Cases."  Obstet.  Trans.,  Vol.  XX. 
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traction  in  causing  flexion,  if  the  diameter  engaged  in  the  conjugate 
is  the  one  most  tightly  gripped.  The  jaw  traction,  however,  will 
limit  the  amount  of  extension  produced  to  that  point  at  which,  not 
the  direction  of  the  spinal  traction,  but  that  of  the  resultant  of'  the 
spinal  traction  and  jaw  traction  passes  through  the  diameter  of  the 
head  most  tightly  gripped.  The  result  will  probably  be  to  keep 
the  head  in  moderate  extension,  so  that  only  the  fronto-occipital, 
and  not  a  diameter  nearly  approaching  to  the  mento-occipital,  or 
maximum  vertico-mental,  is  thrown  across  the  transverse  diameter 
of  the  pelvis.  The  inclination  of  the  tractile  force  toward  the  side 
where  the  occiput  lies,  described  on  the  last  page,  may  materially 
aid  in  limiting  extension.  It  is  to  be  remembered  also  that,  when 
the  transverse  diameter  of  the  pelvis  is  large  in  proportion  to  the 
head,  it  may  allow  room  for  the  long  diameter  of  the  head,  even  in 
the  position  of  maximum  extension  likely  to  be  attained,  and  then 
the  additional  traction  force  is  alone  of  value. 

The  mode  of  extracting  the  head  through  the  pelvic  and  vaginal 
outlet  has  already  been  described  (pp.  251—254).  If  its  passage  is 
resisted  by  the  pelvic  outlet,  as  may  be  the  case  in  the  uniformly 
contracted  pelvis,  jaw  traction  may  be  used  in  the  same  way  as  at 
the  brim.  It  will  rarely  be  required  to  overcome  the  resistance  of 
soft  parts  only. 

Svmvhvsiotom,y.—Thf>.  favourable  results  recently  obtained  in 
the  revived  operation  of  symphysiotomy  render  this  operation  an 
available  alternative  in  the  less  extreme  forms  of  pelvic  contraction,     •  • 
whenever  moderate  traction  with  forceps  fails  to  deliver  the  foetus.  Xvaa/A  fe 
The  limits  suitablefor  its  adoption  are  from  a  conjugate  of  2f  1?\t*- 
iB£^LHE^ard-    ^r'nasTn^lSe^D^e^successfulIy  performed  with  a 
conjugate  as  smaU  as  2|  inches,  but,  when  the  contraction  is  so 
great  as  this,  it  is  doubtful  whether  the  risk  is  less  than  that  of 
Caesarian  section,  taking  into  account  the  fact  that,  in  Caesarian 
section,  the  patient  may  be  sterilised,  and  saved  from  the  danger  of 
luture  pregnancies.    The  drawbacks  to  the  operation  are  that  it  is 
a  somewhat  severe  surgical  operation  for  the  patient  to  undergo, 
although  one  of  low  mortality  in  the  hands  of  skilful  operators,  and 
not  a  very  easy  one  for  an  inexperienced  operator  to  perform.  The 
c  .tons  must  necessarily  be  divided  from  one  pubic  bone  ;  and  if 
there  is  a  wide  separation  of  the  bones,  its  vessels  and  nerves  may 
also  be  divided  or  torn  on  one  side.    Some  cicatricial  tissue  may 
therefore  result  in  this  situation.    There  is  also  the  possible  risk  of 
some  lameness  m  future,  if  the  bones  do  not  unite  closely,  but  this 
can  probably  be  obviated  by  wiring  the  bones.    The  operation  may 
hus  be  offered  to  the  patient  and  her  husband  as  a  means  of  saving 
the  life  of  the  child,  and  one  which  offers  a  much  better  prospect 
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of  doing  so  than  version,  forceps  having  failed.  But  they  cannot  be 
blamed,  in  the  author's  opinion,  if  they  should  decide  in  favour  of 
the  destruction  of  the  child. 

Choice _behueen  craniotomy  and  Ccesarian  section. — In  the  more 
moderate  degrees  of  contraction,  craniotomy  is  an  operation  involving 
very  little  risk  to  the  mother.    If  bad  results  follow,  they  are 
generally  clue  rather  to  the  previous  prolongation  of  labour,  or  the 
efforts  to  extract  a  living  child  by  forceps  or  version,  than  to  the 
operation  itself,  provided  that  it  has  been  performed  skilfully.  In 
the  severer  degrees  of  contraction,  however,  the  case  is  different, 
especially  when  the  disproportion  is  so  great  that  there  is  much 
difficulty  in  extracting  the  body  as  well  as  the  head  of  the  foetus 
through  the  brim.    In  these  severer  degrees  of  flattening,  the  pelvis 
is  almost  always  rachitic,  and  generally  contracted  as  well  as 
flattened,  so  that  the  want  of  space  in  the  transverse  diameter 
seriously  increases  the  difficulty  of  the  operation.    Under  these 
circumstances  it  is  one  of  considerable  risk  to  the  mother.  Accord- 
ing to  Perry,  craniotomy  in  America,  in  70  cases  of  pelves  having 
a  conjugate  measuring  2j  inches  and  under,  gave  a  mortality  of 
38-5  per  cent.    Out  of  25,689  deliveries  in  the  last  report  of  the 
Guv's  Hospital  Charity,  there  were  24  cases  of  craniotomy,  with 
4  deaths,  or  16-6  per  cent.,  including  one  case  in  which  the  uterus 
was  ruptured  before  the  craniotomy. 

The  recent  improvements  in  Caesarian  section  have  greatly  en- 
larged its  field  as  compared  with  craniotomy.  In  the  operations 
performed  according  to  Sanger's  method  by  the  most  skilful  hands 
as  at  Dresden  and  Leipsic,  the  mortality  does  not  exceed  12  per 
cent.  But  in  all  operations  reckoned  as  Sanger  operations  per- 
formed in  all  countries,  the  mortality,  according  to  Dr.  K.  f. 
Harris's  statistics,  up  to  the  end  of  1889,  was  23-5  per  cent. 

Some  have  claimed  that  craniotomy  must  now  be  regarded  as  a 
murderous   operation    because   it  destroys  the    child,  and  that 
Parian  section  may  displace  it  altogether,  but  ft.  cond^on £ 
not  as  yet  justified.    In  general,  in  all  cases  where  it  s 
on  a  future  occasion,  a  living  child  may  be  obtained  by  the  indue 
tion  of  premature  labour,  craniotomy  should  be  chosen  in  prefer^ 
to  oJLm  section.    For,  in  such  cases,  the  operation  does^  no 
involve  much  danger  to  the  mother;  and  even  fetal  bie  may  be 
STgainer  in  the  end,  if  she  survives  to  bear  other  children 

The  following  may  be  taken  as  the  pjesentjjosition  of  a  con 
,     teX^Sl  liable  to  be  modified  by  implements  in  opera- 
4^      Son     With  a  coniugate  diameter  of  2\  inches  or  less,  Ca^anan 
ft7^tionI^eLCZ  I  it  can  be  performed  as  a 
.  ^labour,  and  by  an  operator  experienced  m  abdominal  surge! j .  It, 
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however,  attempts  have  been  made  to  extract  through  the  pelvis, 
or  the  patient  is  exhausted  with  protracted  labour,  craniotomy  is 
preferable  down  to  a  conjugate  of  2^  or  even  2  inches,  if  there  is  a 
fair  transverse  diameter  and  room  at  the  sides  of  the  sacral  promon- 
tory. A  skilful  operator  is  justified  in  choosing  Caesarian  section, 
with  a  conjugate  up  to  2|  inches,  or  if  a  patient  has  lost  several 
children  in  labour,  notwithstanding  induction  at  the  seventh 
month,  through  difficulty  in  extraction  ;  provided  that  she  is  willing 
to  run  the  risk  for  the  sake  of  a  living  child.  With  a  conjugate  of 
2|-  inches  and  upward,  symphysiotomy  appears  to  involve  less  risk 
to  the  mother,  and  it  is  available  when  labour  is  already  somewhat 
prolonged. 

The  method  of  extraction  after  craniotomy  will  be  described  in 
Chapter  XXXIV.  ;  the  choice  between  Sanger's  Csesarian  section 
and  Porro's  operation,  in  Chapter  XXXV. 

Induction  of  premature  labour. — By  the  induction  of  premature 
labour,  two  advantages  are  obfamed,  first,  the  smaller  size  of  the 
head,  and  secondly,  the  more  yielding  consistency  of  the  bones, 
allowing  the  diameter  engaged  in  the  conjugate  to  undergo  a  greater 
reduction  from  pressure.  Benefit  is  thus  gained  both  for  the 
mother  and  the  child.  Labour  is  less  severe  for  the  mother,  and 
there  is  a  greater  chance  of  a  living  child  being  born  in  those  cases 
in  which  such  a  result  is  not  probable  at  the  full  term. 

In  the  slighter  degrees  of  contraction,  in  which  there  is  a  fair 
prospect  of  a  living  child  being  bom  alive  at  full  term,  either 
spontaneously,  or  with  the  aid  of  forceps  or  version,  it  is  better  not 
to  induce  labour,  for  the  amount  of  interference  necessary  for  the 
induction  of  labour  does  somewhat  increase  the  risk  to  the  mother, 
although  not  to  such  a  great  degree  as  a  severe  instrumental 
delivery  would  do.  In  the  flattened  pelvis,  the  scope  of  the 
operation  lies  chiefly  among  conjugate  diameters  varying  from 
3  \  down  to  2 1  incbes.  In  the  generally  contracted  pelvis,  it  may 
be  called  for  even  with  a  conjugate  above  Z\  inches.  Since,  how- 
ever, the  average  size  of  the  child  varies  in  different  women,  and 
the  transverse  measurements  of  the  pelvis  cannot  be  exactly  esti- 
mated, the  history  of  previous  labours,  when  the  patient  is  not  a 
primipara,  gives  even  more  information  than  the  measurement  of 
the  pelvis.  As  a  general  rule,  when  craniotomy  has  been  required 
in  a  former  labour  on  account  of  disproportion  between  the  foetus 
and  the  pelvis,  or  when  the  child  has  been  stillborn,  in  consequence 
of  delay  within  the  pelvis,  even  though  delivered  whole  by  forceps 
or  version,  premature  labour  should  be  induced  in  subsequent 
pregnancies.  A  primipara,  with  a  conjugate  of  3l  inches  or  more, 
may  be  allowed  to  go  to  full  term.    If  the  patient  is  a  multipara', 
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most  reliance  should  be  placed  upon  the  history  of  the  more  recent 
labours,  since,  in  contracted  pelvis,  the  difficulty  is  apt  to  increase 
progressively  with  increased  size  of  the  children.  If  a  female 
child  only  has  been  with  difficulty  extracted  alive  at  term,  it  may 
sometimes  be  desirable  to  induce  premature  labour  on  a  subsequent 
occasion,  since  the  difficulty  is  likely  to  be  greater  if  the  next  child 
proves  to  be  a  male. 

Some  German  authorities,  as  Litzmann  and  Spiegelberg,  have 
argued  against  the  expediency  of  the  induction  of  premature  labour 
on  the  ground  of  statistics  apparently  showing  the  mortality  to 
children,  as  well  as  to  mothers,  to  be  greater  in  cases  of  premature 
labour  than  in  those  of  labour  at  the  full  term  in  contracted  pelves 
These  statistics  are  fallacious,  because  they  include  in  the  latter 
class  the  commoner  and  slighter  degrees  of  pelvic  contraction,  in 
which  it  is  admitted  that  the  induction  of  labour  is  unnecessary  and 
inexpedient.  When  different  labours  are  compared  in  the  same 
woman,  in  whom  pelvic  contraction  is  considerable,  the  advantages 
of  the  induction  of  labour  are  strikingly  exhibited.  Thus  Milne* 
records  38  induced  premature  labours  in  6  women  without  any 
maternal  death,  in  which  35  children  were  born  alive.  In  12 
labours  at  term  of  the  same  6  women,  only  1  child  was  born  alive. 

With  a  conjugate  less  than  2§  inches  there  is  practically  little 
chance  of  a  living  child  being  secured  even  by  induction  of  labour. 
There  is,  however,  just  a  possibility  of  it  with  a  conjugate  a  little 
under  2f  inches,  provided  the  transverse  diameter  is  large  in  pro- 
portion, and  the  pelvis  is  reniform,  with  ample  space  at  the  sides 
of  the  sacrum.  Under  these  circumstances  a  trial  of  the  effect  of 
induction  may  be  made.  When  the  contraction  is  so  great  that  a 
living  child  cannot  be  hoped  for,  that  is  to  say,  in  most  pelves  with 
a  conjugate  less  than  2f  inches,  it  is  better  to  let  the  patient  go  to 
full  term.  The  extra  disturbance  and  risk  involved  in  the  induc- 
tion of  labour  are  thereby  avoided.  In  extreme  forms  of  contrac- 
tion, as  with  a  conjugate  of  2^  inches  or  less,  Caesarian  section  will 
now'  generally  be  chosen,  if  there  is  an  opportunity  of  arranging 
for  its  performance  by  an  operator  skilled  in  abdominal  surgery. 

Bate  for  induction  of  labour—  Although  a  child  is  nominally 
re"5aKfeTIs"  viable  at  the  end  df "six  months,  there  is  so  little  chance 
of°its  surviving  if  born  before  about  the  end  of  the  seventh  month, 
that  it  is  not  worth  while  to  induce  labour  before  that  time  for  the 
sake  of  the  child.  In  choosing  the  exact  time  in  any  given  case, 
regard  should  be  paid,  not  only  to  the  size  of  the  conjugate  diameter, 
but  to  the  other  dimensions  and  shape  of  the  pelvis,  to  the  amount 
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of  difficulty  found  in  extraction  at  term,  and  still  more  to  the 
results  of  induction  on  any  former  occasion.  Thus,  if  labour  has 
been  induced  before,  say  at  the  eighth  month,  and  the  child  has 
been  lost  through  delay  at  the  brim,  it  should  be  induced  earlier 
on  the  next  occasion.  If  it  has  been  induced,  say  at  the  seventh 
month,  and  the  child  has  passed  very  easily,  the  patient  may  be 
allowed  another  time  to  go  a  little  longer,  especially  if  the  former 
child  did  not  prove  strong  enough  permanently  to  survive. 

So  far  as  the  conjugate  diameter  can  be  taken  as  an  indication, 
the  following  may  be  taken  as  reasonable  rules  : — 

With  a  conjugate  of  3£  inches  induce  labour  at  the  end  of  the  36th  week, 
ii  it  3^     ,,  ,,  34th  ,, 

•>  >.  ^       ,,  32nd  ,, 

"  ii  2j     ,,  ,,  t>  31st 

2f     ,,  ,,  „  30th  ,, 

Induction  of  abortion. — When  contraction  is  so  great  that  there  is 
noTiope  of  obtaining  a  viable  child,  and  extraction  by  craniotomy  at 
full  term  is  likely  to  be  very  difficult  and  dangerous,  it  is  better  to 
induce  abortion  at  the  earliest  opportunity,  especially  before  the 
tenth  week,  unless  the  patient  elects  to  go  to  fall  term,  with  the 
view  of  Caesarian  section  being  performed  then.  In  the  middle 
months  of  pregnancy  there  is  greater  likelihood  of  difficulty  arising 
from  the  close  attachment  of  the  placenta  to  the  uterus.  It  is 
better,  however,  to  let  the  patient  go  to  full  term,  if  it  is  probable 
that  extraction  after  embryotomy  can  then  be  carried  out  without 
great  difficulty,  for,  after  artificial  abortion,  pregnancy  may  recur 
quickly,  and  the  frequent  repetition  of  the  operation  is  likely  to 
lead  to  uterine  disorder. 

The  methods  of  induction  of  premature  labour  and  abortion  will 
be  described  in  Chapter  XXXI. 

Treatment  of  shoulder  and  transverse  presentations  in  contracted 
pelvis.— In  a  flattened  pelvis,  as  a  rule,  no  attempt  should  be  made 
to  effect  cephalic  version,  for  delivery  of  the  after-coming  head 
will  probably  be  more  easily  effected  ;  and,  if  the  head  were  brought 
to  present,  podalic  version  might  be  called  for  afterwards.  If, 
however,  the  contraction  is  so  great  that  there  is  no  chance  of 
saving  the  child,  then  the  head  should  be  brought  to  present  if 
possible,  since,  in  considerable  contraction,  craniotomy  with  an  after- 
coming  head  is  a  more  difficult  and  tedious  operation.  In  the 
pelvis  Eequabiliter  justo  minor  also  the  head  should  always  be 
brought  to  present,  if  possible. 
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KAKE   FORMS   OF   PELVIC  DEFORMITY. 
The  Triradiate  or  Eostrated  (Beaked)  Pelvis. 

This  form  of  pelvis  is  evidently  due  to  the  pushing  inward  both 
of  the  sacrum  with  the  lumbar  spine  and  the  acetabula  toward  the 
centre  of  the  brim  (see  Fig.  177).  The  bending  takes  place  earliest 
and  most  at  the  weakest  part  of  the  superior  rami  of  the  pubes  as 
well  as  near  the  junction  of  pubes  and  ischium,  and  it  is  in  this  way 
that  the  characteristic  beaked  shape  is  produced  (see  Fig.  179, 


p  546).  The  shape  of  the  brim  comes  to  resemble  a  three-rayed 
star,  regular  or  irregular,  the  anterior  ray  being  generally  the 

narrowest.  . 

Causation.— The  triradiate  pelvis  is  most  frequently  the  result 
of  osteo-malacia,  or  mollities  ossium.  This  is  a  disease  extremely 
rare~TrTBrItairi,  and  still  more  so  in  America,  where  insufficient 
feeding  is  less  common.  It  appears  to  be  endemic  m  certain  districts, 
especially  in  Italy  and  near  the  Rhine.  The  main  cause  seems  to 
be  sometkingliSuitable  in  food  and  sanitary  conditions,  with  pro- 
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bably  the  addition  of  some  influence  of  climate  and  locality.  Osteo- 
malacia, like  rickets,  softens  the  bones,  but  it  differs  from  rickets  in 
that,  almost  invariably,  it  softens  them  after  they  have  attained 
maturity,  softens  them  throughout  instead  of  only  at  the  growing 
portions,  and  softens  them  to  a  much  higher  degree. 

Osteo-malacia  is  almost  confined  to  the  female  sex,  and  is  especi- 
ally associated  with  pregnancy.  This  may  be  explained,  in  some 
degree,  by  the  expenditure  of  lime-salts  for  the  nutriment  of  the 
foetus.  It  rarely  occurs  in  a  first  pregnancy,  more  frequently 
after  repeated  childbirth,  and  is  generally  recurrent  in  repeated 
pregnancies.    Usually  it  is  progressive,  but  sometimes  it  is  arrested 


Fig.  17S.— The  same  malacosteon  pelvis  seen  from  the  outlet. 

and  the  bones  become  hardened  again  in  their  abnormal  state.  The 
disease  is  a  form  of  osteo-myelitis.  The  periosteum  is  generally 
thickened,  soft  hypertrophic  medullary  tissue,  containing  a  large 
proportion  of  fat,  is  deposited  in  the  bones,  and  the  calcareous  salts 
are  absorbed.  They  are  believed  to  be  excreted  through  the 
kidneys.  The  result  is  that  the  bones  become  very  light, "pliant, 
soft,  and  friable,  capable  of  being  easily  cut  or  indented.  In  some 
forms  of  the  disease  numerous  spontaneous  fractures  take  place. 
The  disease  sometimes  affects  the  whole  skeleton,  but  it  may  expend 
itself  chiefly  upon  certain  bones.  In  pregnant  women,  the  spine  and 
pelvis  are  generally  most  affected. 

Mechanism  of  production  of  the  deformity.— The  reason  why  so 
different  a  state  is  produced  from  that  oTtnT  usual  rachitic  pelvis  is, 
first,  that  the  bones  are  softened  more  uniformly,  and  more  com- 
pletely so  that  they  can  no  longer  act  as  rigid  beams  or  levers ; 
secondly,  that  the  woman  is  generally  standing  and  walking,  at 
least  in  the  early  stage  of  the  disease,  not  constantly  sitting,  as  in 
o. 
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the  rickets  of  young  children.  In  the  early  stage  the  centre  of  the 
sacrum  sinks  somewhat  into  the  hrim,  and  the  acetahula  are  driven 
inward  by  the  inward  pressure  of  the  heads  of  the  femora,  including 
the  effects  of  muscular  force  and  that  of  pressure  in  lying  on  the  side 
(see  p.  23).  The  "bending  takes  place  most  at  the  thinnest  parts  of 
the  hones  in  the  anterior  half  of  the  pelvic  ring,  that  is  in  the 
superior  rami  of  the  pubes,  and  near  the  junction  of  puhes  and 
ischium  (see  Figs.  179,180).  Thus,  the  acetahula  come  to  look  more 
forward  than  usual  (Fig.  180,  p.  547),  the  pelvis  becomes  beaked, 


Fig.  179.— Bostrated  malacosteon  pelvis,  in  earlier  stage  of  deformity. 

and  the  shape  of  the  brim,  in  the  earlier  stages,  is  a  pointed  heart- 
shape  (Fig.  179),  transverse  contraction  predominating.  Thetubera 
ischii  are  carried  inward  with  the  acetahula,  so  contracting  the 
outlet  (Fig.  180,  p.  547). 

The  effect  of  the  approximation  of  the  acetahula  is  that  the  out- 
ward leverage  upon  them,  due  to  the  reaction  of  the  body-weight  in 
standing  and  walking,  is  diminished,  and  eventually  converted  into 
an  inward  leverage,  if  the  acetahula  are  brought  nearer  to  the 
middle  line  than  the  sacro-iliac  joints  (see  p.  497).  The  same  re- 
action to  the  body-weight,  on  account  of  the  forward  direction  of  the 
acetahula,  comes  to  have  a  component  acting  inward  perpendicular 
to  the  pelvic  wall,  tending  more  and  more  to  bend  the  ilia,  as  dis- 
tortion progresses.  The  re-action  to  the  body-weight  in  sitting, 
acting  on  the  tubera  ischii,  also  comes  to  exercise  an  inward  instead 
of  an  outward  leverage,  as  soon  as  the  tubera  are  nearer  to  the 
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middle  line  than  the  sacro-iliac  joints  (see  p.  498).  Hence  all  the 
forces  causing  distortion  act  at  constantly  increasing  advantage 
as  distortion  progresses.  Eventually  sacrum  and  acetabula  approach 
nearer  and  nearer  to  the  centre  of  the  pelvis,  as  do  the  tubera  ischii, 
and  the  space  both  of  inlet  and  outlet  is  almost  obliterated.  The 
sides  of  the  pubic  arch  are  closely  approximated.  The  crests  of  the 
ilia  are  folded  together  and  the  Dist.  Sp.  II.  diminished.  The 
acetabula,  and  with  them  the  ilio-pectineal  eminences,  are  also 
forced  upward  by  the  reaction  to  the  body-weight,  so  that  the 


Eg.  180.— Rostrated  malacosteon  pelvis,  seen  from  the  outlet. 

anterior  and  posterior  halves  of  the  pelvic  ring  are  no  longer  in  the 
same  plane.  The  inclination  of  the  pelvis  as  a  whole  is  also 
diminished,  in  consequence  of  the  displacement  forward  of  the  sacrum 
into  the  brim,  for  the  same  reason  as  in  the  rachitic  pelvis  (see 
p.  513).  In  extreme  forms  of  distortion,  the  spine  often  yields 
irregularly,  producing  corresponding  irregularity  in  the  pelvis 
(Figs.  177,  178). 

The  contrasts  between  the  flattened  rachitic  and  the  malacosteon 
pelvis  are  shown  in  the  following  figures,  after  Matthews  Duncan, 
following  Meyer,*  and  Tyler  Smith.  Figures  181,  182,  183  are 
profile  sections  of  that  part  of  the  true  pelvis  which  is  above  the 
middle  of  the  third  piece  of  the  sacrum.  The  pelvic  brim  is  con- 
sidered as  divisible  into  two  parts,  one  posterior  and  another  anterior, 


*  Ed.  Med.  Jonrn.,  April,  1856. 
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separated  from  each  other  by  a  line  drawn  across  the  pelvis  from  one 
ilio-pectineal  eminence  to  another. 

N,  Fig.  181,  is  a  section  of  the  normal  pelvis  ;  R,  Fig.  182,  of  the 

v 


Fig.  181— Profile  section  of  normal  pelvis.   (Alter  Matthews  Duncan.) 


rachitic  pelvis  ;  M,  Fig.  183,  of  the  rnalacosteon  pelvis.  The  other 
letters  are  the  same  in  each  figure,    k  is  a  line  drawn  from  the 


Fig.  182.— Profile  section  of  rachitic  pelvis. 

promontory  of  the  sacrum,  p,  to  the  middle  of  the  third  piece  of  the 
sacrum,  w.    c  is  the  antero-posterior  diameter  of  the  brim  ;  s,  the 


Fig.  1S3. — Profile  section  of  rnalacosteon  pelvis. 

top  of  the  symphysis  pubis  ;  D,  a  diagonal  diameter  joining  s  and  w 
T  is  the  point  where  the  horizontal  line  joining  the  ileo-pectmeal 
eminences  cuts  the  plane  of  section.    The  dotted  lines  t  s,  t  p 
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therefore  show  the  relation  of  the  anterior  and  posterior  halves  of  the 
pelvic  ring  to  each  other,  and  it  will  be  seen  that  in  the  normal 
pelvis  (Fig.  181)  they  are  almost  in  the  same  plane. 

The  relative  position  of  T  in  the  two  other  figures  shows  the  rela- 
tively small  influence  standing  and  walking  have  in  the  flattened 
rachitic  pelvis,  and  their  large  influence  in  the  malacosteon  pelvis. 
In  the  malacosteon  pelvis  the  acetabula  are  displaced  upwards,  carry- 
ing the  ilio-pectineal  eminences  with  them,  and  T  lies  above  the  line 
p  s.  The  two  halves  of  the  pelvis,  therefore,  form  an  angle  looking 
downward.    In  the  rachitic  pelvis,  in  which  the  reactions  to  the 


Fig.  184.— Transverse  section  of  normal  pelvis.    (After  Matthews  Duncan.) 

body-weight  are  chiefly  through  the  tubera  ischii  in  sitting,  t  lies 
lower  than  in  the  normal  pelvis,  and  the  two  halves  of  the  pelvis 
form  an  angle  looking  upward. 

Again,  in  the  rachitic  pelvis  (Fig.  182),  the  promontory  of  the 
sacrum,  p,  has  descended,  but  has  described  nearly  an  arc  of  a  circle, 
having  the  middle  of  the  third  piece  of  the  sacrum  at  its  centre,  the 
sacrum  not  being  compressible  in  the  direction  of  its  axis.  In  the 
malacosteon  pelvis,  on  the  contrary  (Fig.  183),  the  sacrum  is  much 
shortened  by  compression  in  the  direction  of  its  axis,  and  the  promon- 
tory, p,  has  in  consequence  descended  almost  vertically. 

In  Figures  184,  185,  186,  transverse  sections  of  the  three  forms 
of  pelvis  are  shown,    p  is  the  sacral  promontory,  8  the  top  of  the 
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symphysis  pubis,  i,  I  the  projections  of  the  ilio-pectineal  eminences 
upon  the  plane  of  section.    The  figures  show  the  approximation 


Fig.  185. — Transverse  section  of  rachitic  pelvis. 

of  P  to  s  in  the  rachitic  pelvis,  while  the  line  I  I  is  almost  unaltered, 
the  great  approximation  in  the  malacosteon  pelvis  of  p,  i,  I,  the 


S 

Fig.  186— Transverse  section  of  malacosteon  pelvis. 

three  points  upon  which  pressure  is  made,  towards  each  o 
towards  the  centre  of  the  triangle  P,  i,  I,  and  the  rostrated 
the  anterior  half  of  the  malacosteon  pelvis. 


THE  TE I  RADIATE  PELVIS. 


551 


The  triradiate  rachitic  or  pseudo-malacosteon  pelvis. 

— In  exceptional  cases  of  rickets  a  form  of  pelvis  is  produced  closely 
resembling  the  malacosteon  pelvis  (Fig.  187).  For  its  production  it  is 
necessary  that  the  softening  of  the  bones  should  be  greater  and  more 
general  than  usual,  and  that  the  disease  should  be  prolonged  beyond 
infancy,  so  that  the  child  waits  and  stands  while  suffering  from  it. 
If  the  child  walks  and  stands  while  the  softening  is  only  slight,  the 
result  is  the  rachitic  generally  contracted  pelvis  (see  p.  507).  The 
distinction  from  the  malacosteon  pelvis  is  made  by  the  history,  by 
the  signs  of  rickets  in  other  parts,  by  the  small  size  of  the  pelvis, 
especially  of  the  iliac  fossae,  and  by  the  fact  that  the  normal  rela- 
tion between  Dist.  Sp.  II.  and  Dist.  Or.  II.  is  reversed,  whereas  in 


Fig.  187. — Pseudo-malacosteon  rachitic  pelvis,  viewed  in  the  axis  of  the  brim. 

(Naegele.) 

the  malacosteon  pelvis  the  spines  are  approximated.  In  other  words, 
in  the  rachitic  form,  the  iliac  fossse  are  flattened  and  look  forward, 
in  the  malacosteon  they  are  folded  together  (Fig.  179,  p.  546). 
In  the  rachitic  form  also  the  bones  are  not  so  pliable,  and  there  is 
not  the  irregularity  often  seen  in  extreme  degrees  of  osteo-malacia. 

Diagnosis. — In  the  early  stages  of  osteo-malacia,  attention  may 
be  attracted  to  the  disease  by  the  occurrence  of  pains  in  the  pelvis 
and  other  bones.  When  the  deformity  is  established,  diagnosis  is 
easily  made,  in  the  slighter  forms  from  the  beaked  shape  of  the 
pubes  and  narrowing  of  the  pubic  arch,  in  severe  forms  from  the 
great  narrowing  of  the  outlet  and  cavity  of  the  pelvis  in  addition. 
The  bones  may  be  pliant  under  pressure,  and  there  may  be  deformi- 
ties also  of  the  spine  and. other  bones.  The  rachitic  form  is  diag- 
nosed by  the  characters  given  above,  and  by  the  bones  being  hard 
and  not  pliant. 
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Treatment. — In  the  malacosteon  pelvis  trial  should  always  be 
made  whether  the  hones  may  not  prove  to  he  pliable  enough  to 
allow  the  pelvis  to  be  expanded  by  the  hand  passed  into  the  vagina, 
sufficiently  to  allow  extraction  of  the  foetus.  Failing  this,  the  choice 
will  generally  be  between  embryotomy  and  Csesarian  section  (see 
Chapter  XXXV.),  although  in  minor  degrees  of  deformity  it  maybe 
possible  to  extract  by  forceps.  It  is  especially  when  the  outlet  is 
so  contracted  that  it  is  impossible  to  pass  in  the  hand,  or  gain 
sufficient  access  for  instruments,  that  delivery  through  the  natural 
passages  is  likely  to  be  impossible. 

In  the  pseudo-malacosteon  rachitic  pelvis,  with  an  equivalent 
degree  of  deformity,  it  is  still  more  likely  to  prove  impossible  to 
extract  through  the  pelvis,  since  the  pelvis  is  originally  smaller  and 
the  bones  are  hard  and  not  pliant. 

The  Oblique  Pelvis. 

There  are  three  chief  forms  of.  oblique  pelvis  : — the  scoliotic 
oblique  pelvis,  due  to  lateral  curvature  of  the  spine  ;  the  oblique 
pelvis  due  to  shortness  or  disuse  of  one  leg  ;  and  the  oblique  pelvis 
of  Naegele,  due  to  anchylosis  of  one  sacro-iliac  synchondrosis,  and 
deficiency  of  the  corresponding  wing  of  the  sacrum.  There  is  a 
similar  action  of  certain  forces  in  the  production  of  all  these. 

yThe  scoliotic  oblique  pelvis.— In  lateral  curvature  (scoliosis) 
of  the  spine,  the  bodies  of  the  vertebrae  are  rotated  to  one  side  in 
the  dorsal  region,  to  the  opposite  side  in  the  lumbar  region.  Gene- 
rally the  deviation  is  to  the  right  in  the  dorsal  region,  being  due 
to  the  over  use  of  the  right  arm,  and  to  the  left  in  the  lumbar 
region.  The  result  is  that  the  line  by  which  the  body-weight  is 
transmitted  to  the  pelvis  is  displaced  to  the  same  side  as  the  bodies 
of  the  vertebras,  and  one  leg  or  tuber  ischii  has  to  bear  more  than 
its  share  of  the  weight.  The  bones  and  muscles  of  the  overweighted 
leg  often  become  thicker.  Hence  the  inward  thrust  at  the  aceta- 
bulum, due  to  muscular  action,  is  greater  than  on  the  other  side, 
and  this  is  one  cause  why  the  acetabulum  is  pushed  inward,  and 
the  symphysis  pubis  is  displaced  toward  the  opposite  side  (Fig.  188, 

P-  553).  „,  , 

Another  cause  is  the  following.  When  the  line  of  body-weight  is 
displaced  much  to  one  side,  it  cuts  the  posterior  sacro-iliac  ligament 
on  one  side  (see  Fig.  13,  p.  12)  instead  of  falling  in  the  middle  line 
between  the  two  ligaments.  A  consideration  of  the  equilibrium  of  the 
sacral  beam  itself  shows  that  the  result  must  be  that  more  and  more 
strain  is  thrown  upon  those  fibres  of  the  ligament  close  to  the  joint, 
and  upon  the  "  bite  "  on  the  bony  surface  which  exists  m  the  joint 
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itself,  and  is  pressed  more  strongly  than  usual  against  the  ilium. 
Otherwise,  the  over-weighted  end  of  the  sacrum  would  be  displaced 
downward,  away  from  the  corresponding  ilium.  It  follows  that, 
although  the  weight  transmitted  to  the  ilium  on  the  over-weighted  side 
increased,  the  posterior  arm  of  the  lever  formed  by  the  innominate 
bone  is  diminished  in  more  than  the  same  proportion.  The  leverage, 
therefore,  is  diminished  on  the  over-weighted  side,  and  that  on  the 
other  side  preponderates  over  it,  and  displaces  the  symphysis  pubis 
toward  the  under-weighted  side. 

As  soon  as  displacement  of  the  acetabulum  inward  has  begun, 
the  principle  already  mentioned,  by  which  the  tendency  to  dis- 


Fig.  188.— Scoliotic  flattened  pelvis.    (After  A.  Martin.) 

placement  is  thereby  increased,  comes  into  play  (see  p.  497),  for 
the  outward  leverage  of  the  reaction  to  body-weight  at  the  aceta- 
bulum is  diminished,  and  may  be  eventually  converted  into  inward 
leverage,  as  in  the  triradiate  pelvis,  if  one  acetabulum  is  brought 
nearer  than  the  corresponding  sacro-iliac  joint  to  the  middle  line. 

The  other  chief  changes  produced  in  consequence  of  the  obliquity 
are  the  following.  The  wing  of  the  sacrum  and  the  ilium  on  the 
over-weighted  side  are  thickened  and  shortened  from  the  effect  of 
extra  pressure  acting  in  the  axis  of  the  bone.  The  pelvic  brim  is 
elevated  on  the  over-weighted  side,  there  is  some  bulging  inward 
opposite  the  acetabulum,  the  crest  of  the  ilium  is  higher,  the  iliac 
tossa  looks  more  inward. 

Generally  there  is  in  addition  some  flattening  in  the  scoliotic 
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pelvis.  This  may  be  due  simply  to  increased  pelvic  inclination  in 
consequence  of  the  normal  antero-posterior  curves  of  the  spine 
being  exaggerated,  or  it  may  be  the  result  of  associated  rickets. 
The  characters  of  the  flattened  pelvis,  rachitic  or  otherwise,  are 


Kg.  189.— Oblique  pelvis,  from  anchylosis  of  the  hip-joint,  and  disuse  of  right  leg. 

therefore  generally  more  or  less  combined  with  those  mentioned 
above  (see  Fig.  188,  p.  553). 
i  /  The  oblique  pelvis  from  shortening  or  disease  of  one 
/  leg.— This  is  closely  allied  to  the  last  form.  Unless  the  legs  are 
equalised  by  wearing  a  high  boot,  the  pelvis  is  tilted  downward  on 
the  side  of  the  shortening.  This  displaces  the  line  of  the  body- 
weight  toward  that  side,  and  the  shortened  leg  becomes  over- 
weighted. Obliquity  of  the  pelvis  is  produced  by  the  same  forces 
as  in  the  former  case.  There  is  here  also  an  additional  cause, 
namely,  that  from  the  tilting  of  the  pelvis  the  reaction  to  the 
body-weight  at  the  acetabulum  on  the  side  of  the  shortened  leg  rs 
inclined  inward  toward  the  centre  of  the  pelvis  (which  normally  it 
is  not),  and  therefore  has  a  component  producing  an  inward  thrust. 
The  scoliosis  of  the  spine,  secondary  to  the  tilting  of  the  pelvis, 
will  still  further  increase  the  effect. 

A  similar  effect  is  produced  when  the  function  of  one  leg  is 
destroyed,  as  by  amputation,  disease  of  hip-joint  or  other  parts, 
fracture,  or  unreduced  dislocation,  and  the  patient  stands  and  wauca 
with  the  remaining  leg  and  a  crutch.    The  effects  of  overweight  are 
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then  manifested  on  the  side  of  the  sound  leg,  and  the  symphysis 
pubis  is  displaced  toward  the  opposite  side.  In  Fig.  189,  p.  553, 
is  shown  an  oblique  pelvis  due  to  disease  and  anchylosis  of  one 
hip-joint.  The  atrophy  of  the  pelvic  bones,  pubes  and  ischium,  on 
the  side  which  bears  no  weight,  is  in  this  case  very  marked. 
^  The  oblique  pelvis  of  Naegele. — The  essential  characters 
of  this  pelvis  are  that  there  is  complete  anchylosis  of  one  sacro-iliac 
joint,  causing  bony  union  between  the  sacrum  and  innominate  bone, 
and  an  absence  or  imperfect  development  of  that  wing  of  the  sacrum 
which  is  anchylosed.  '  It  may  be  due  to  disease  of  the  joint  in 
early  infancy,  or  to  caries  affecting  its  neighbourhood.  Naegele, 
however,  himself  considered  that  the  deformity  is  the  result  of 
an  original  anomaly  of  development,  because  there  is  generally  no 
history  of  disease,  nor  evidence  of  it  in  the  appearance  of  the 
bones,  and  because  the  bony  fusion  is  complete.  In  the  case  of 
anchylosis  of  the  joint  produced  by  inflammation  later  in  childhood, 
a  les3  complete  form  of  the  Naegele  obliquity  may  result*  (Fig.  191). 

Causation. — The  deformity  is  produced  in  the  following  way. 
Complete  bony  union  having  been  formed  between  the  sacrum 
and  the  ilium  at  a  very  early  period,  the  wing  of  the  sacrum  is 
unable  to  grow  with  the  rest  of  the  pelvis,  and  remains  undeveloped. 
The  growth  of  the  ilium  is  not  affected  in  the  same  way  because  the 
synostosis  does  not  affect  its  growing  extremities.  The  leverage  of 
the  innominate  bone  on  the  affected  side  is  entirely  destroyed,  and 
the  weight  of  the  body  on  that  side  is  transmitted  through  the 
bony  union.  Hence,  since  the  ilium  is  not  subjected  to  the  usual 
bending  force,  its  inner  border  on  the  affected  side,  which  forms  a 
part  of  the  ilio-pectineal  line,  remains  almost  absolutely  straight 
(see  Fig.  190),  instead  of  becoming  more  sharply  curved  than 
usual,  as  in  the  other  forms  of  oblique  pelvis  (Fig.  188,  p.  553,  and 
Fig.  1 8  9,  p.  5  5  4).  This  peculiarity  is  perhaps  the  most  striking  proof 
of  the  truth  of  the  theory  as  to  the  leverage  action  of  the  innominate 
bone.  The  obliquity  of  the  pelvis  results  from  two  causes  :  first,  the 
deficiency  of  the  sacral  wing  ;  secondly,  the  anchylosis.  This  first 
calls  out  forces  similar  to  those  which  act  in  the  two  other  forms  of 
oblique  pelvis.  The  line  of  body-weight  falls  nearer  to  the  aceta- 
bulum and  tuber  ischii  on  the  affected  side.  Hence  the  leg  on 
that  side  is  over-weighted,  the  muscles  hypertrophied  in  comparison 
with  those  on  the  other  side,  and  the  inward  pressure  at  the  aceta- 
bulum, due  to  muscular  action,  is  increased.  At  the  same  time,  the 
outward  leveragef  at  the  acetabulum,  due  to  the  reaction  to  the 

•  See  Cftampneys "  On  the  obliquely  contracted  pelvis  of  a  child  with  left  sacro-iliac 
synostosis."    Obstet.  Trans.,  Vol.  XXIV. 
t  It  is  to  be  remembered  that  the  pressure  of  the  reaction  to  the  body-weight  is 
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body-weight,  is  diminished,  because  the  direction  of  this  reaction, 
projected  on  a  plane  parallel  to  the  brim,  does  not  fall  so  much  out- 
side the  sacro-iliac  synchondrosis  as  usual. 

In  consequence  of  the  anchylosis,  the  leverage  exerted  by  the 
posterior  sacro-iliac  ligaments  on  the  innominate  bone  on  the  sound 
side  (see  Fig.  18,  p.  23)  being  unopposed,  draws  over  the  symphysis 
pubis  toward  the  sound  side,  and  thus  forms  an  additional  force 
causing  obliquity.  It  is  difficult  to  say  which  of  the  two  causes 
has  the  greatest  influence  in  causing  the  oblique  shape.  Probably 


Tig.  190.— Obliiiue  pelvis  of  Naegele. 

the  deficiency  of  the  sacral  wing  has  most,  since  an  obliquity  as 
great  as  that  of  the  Naegele  pelvis  may  result  without  any  unilateral 
action  of  the  leverage  of  the  posterior  sacro-iliac  ligaments  (see 
Fig.  189,  p.  554).  But  the  effect  of  the  unilateral  leverage  is  shown 
in  the  s'traightness  of  the  ilio-pectineal  line  near  the  anchylosed 
joint,  as  already  mentioned. 

The  more  obliquity  has  been  already  produced  by  the  action  ot 
these  two  causes,  the  more  the  forces  tend  to  increase  the  obliquity, 
according  to  the  principle  which  has  been  already  explained  (see 
pp  497  498)  For  the  outward  leverage  due  to  the  reaction  to 
the  bod'v-weight  at  the  acetabulum  may  be  eventually  converted 
into  an  inward  leverage,  if  the  acetabulum  has  been  brought  nearer 
to  the  middle  line  than  the  sacro-iliac  joint. 

Other  resulting  changes  in  the  pelvis  are  that  the  aflected  side 

directed  neither  outward  nor  inward,  but  vertically  upwi  J^*™ltaS 
effect  of  an  outward  leverage  upon  the  acetabulum  because  >t  acts  upon  tl>e  innominate 
bone  as  upon  a  lever  hinged  at  the  sacro-iliac  synchondrosis  (see  pp.  21,  22). 
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is  elevated,  the  ilium  is  shortened  and  thickened  from  excessive 
pressure  in  the  axis. of  the  bone,  the  crest  is  elevated,  and  the  iliac 
fossa  looks  more  inward.  The  last  peculiarity  is  more  marked, 
being  partly  due  to  failure  of  leverage  acting  on  the  ilium.  Owing 
to  the  synostosis  on  one  side,  that  sinking  forward  of  the  sacrum 
between  the  ilia,  which  normally  takes  place  in  the  advance  from 
infancy  to  adult  life,  can  only  occur  on  the  sound  side.  Thus  is 
produced  a  turning  of  the  anterior  face  of  the  sacrum  toward  the 
affected  side,  not  only  in '  reference  to  the  distorted  pelvis,  but  in 
reference  to  the  mesial  plane  of  the  body.  The  pubic  arch  is 
narrowed,  from  one  tuber  ischii  being  inverted,  and  faces  somewhat 
toward  the  deformed  side  (see  Fig.  190). 


Fig.  191.— An  oblique  pelvis  of  Naegele,  in  which  the  distortion  is  only  slight. 

There  is  an  important  difference  as  regards  the  tuber  ischii.  In 
the  scoliotic  pelvis  (see  Fig.  188,  p.  553)  this  is  everted  in  the  usual 
way  from  the  reaction  to  the  body-weight  acting  on  the  tuber  ischii 
in  sitting  (see  p.  25),  especially  since  the  pelvis  generally  partakes 
of  the  flattened  character,  and  this  side  has  to  bear  more  than  its 
share  of  the  weight.  In  Naegele's  oblique  pelvis,  on  the  contrary, 
owing  to  the  absence  of  the  sacral  wing,  and  the  straightness  of  the 
innominate  bone,  the  tuber  ischii  initially  falls  very  little  outside 
the  line  joining  the  junctions  of  the  innominate  bone  with  the 
sacrum  and  pubes.  The  tendency  to  rotate  the  lower  part  of  the 
innominate  bone  outwards  on  an  axis  passing  through  these  junc- 
tions is  therefore  much  diminished,  and  the  tuber  ischii,  which  is 
always  drawn  inward  by  the  tension  of  the  great  sacro-sciatic  liga- 
ment, remains  inverted,  as  compared  with  that  on  the  opposite  side 
and  so  contracts  the  pelvic  outlet.  The  same  counter-pressure  on 
the  tuber  ischii,  since  the  tuber  is  often  nearer  the  middle  line  than 
the  synostosis  of  sacrum  and  ilium,  tends  also  to  rotate  the  anterior 
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end  of  the  innominate  bone  inward  on  an  axis  perpendicular  to  the 
brim  through  that  synostosis.  The  former  of  these  two  effects 
depends  upon  the  component  of  the  counter-pressure  resolved  per- 
pendicularly to  the  plane  of  the  brim,  the  latter  upon  the  component 
resolved  in  a  direction  parallel  to  the  same  plane,  as  explained  at 
pp.  25,  26.  Thus  the  effect  of  sitting,  as  well  as  standing,  tends 
to  increase  the  obliquity. 

In  all  the  forms  of  oblique  pelvis  the  ilio-pectineal  line  on  the 
under-weighted  or  less  contracted  side  has  its  curvature  diminished 
at  the  posterior  part,  and  increased  at  the  anterior  part.  Not  only 
is  the  ilium  on  the  over-weighted  side  shortened  and  thickened  by 
excessive  pressure  in  its  axis,  but  the  same  effect  is  produced  also 
on  the  superior  ramus  of  the  pubes  which  forms  the  opposite 
quadrant  of  the  pelvic  brim,  for,  being  parallel  to  the  oblique 
diameter  which  is  undergoing  compression,  this  is  also  subject  to 
extra  pressure  in  its  axis. 

In  all  forms  of  oblique  pelvis,  one  oblique  diameter  of  the  brim 
is  shortened  and  the  other,  if  anything,  lengthened.  Also  the 
greatest  shortening  affects  the  sacro-cotyloid  diameter  on  the  over- 
weighted side.  The  shortening  and  the  general  contraction  are 
much  the  greatest  in  Naegele's  pelvis,  on  account  of  the  absence  of 
the  sacral  wings  and  the  contraction  of  the  outlet.  A  pelvis,  approxi- 
mating in  shape  to  Naegele's  pelvis,  may  be  produced  if,  without  any 
anchylosis,  but  in  consequence  of  caries,  disease  of  the  joint,  or  any 
other  cause,  one  wing  of  the  sacrum  is  less  developed  than  the  other. 

Diagnosis.— Scoliosis  of  the  spine  or  an  affection  of  one  leg 
will  attract  attention  to  the  probable  pelvic  obliquity.  A  Naegele's 
pelvis  may  easily  be  overlooked  unless  special  examination  is  made. 
A  difference  in  the  distances  from  the  last  lumbar  vertebra  to  the 
posterior  superior  iliac  spine,  and  from  the  tip  of  the  sacrum  to  the 
tuber  ischii  on  the  two  sides,  is  the  best  sign  of  deficiency  of  one 
win"  of  the  sacrum.  If  the  woman  is  made  to  stand  upright,  and  a 
plumb-line  is  let  fall  from  a  sacral  spine,  and  another  from  the 
symphysis  pubis,  a  line  joining  the  two  will  deviate  from  the  mesial 
plane  in  any  oblique  pelvis.  The  best  test,  however,  is  vaginal 
examination.  If  the  promontory  of  the  sacrum  is  reached,  it  will 
be  found  to  deviate  to  one  side,  and  the  diminished  lateral  space 
on  that  side  will  be  detected.  Certain  external  oblique  or  diagonal 
measurements  may  be  compared  on  the  two  sides,  but  too  much 
reliance  should  not  be  placed  upon  this  comparison.  The  following 
characters  are  given  by  Naegele  for  the  Naegele  pelvis  :- 

1  The  distance  from  the  tuber  ischn  ol  the  deformed  side  to  the 
posterior  superior  spine  of  the  opposite  ilium  is  shorter  than  its 
fellow. 
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_  2.  The  distance  from  the  anterior  superior  spine  of  the  deformed 
side  to  the  opposite  posterior  superior  spine  is  shorter  than  its  fellow 

3.  The  distance  from  the  spinous  process  of  the  last  lumbar 
vertebra  to  the  anterior  superior  spinous  process  of  the  deformed 
side  is  shorter  than  its  fellow. 

4.  The  distance  from  the  great  trochanter  on  the  deformed  side 
to  the  opposite  posterior  superior  spine  is  shorter  than  its  fellow. 

5.  The  distance  from  the  symphysis  pubis  to  the  posterior 
superior  spine  on  the  deformed  side  is  longer  than  its  fellow. 

In  all  these,  except  No.  3,  that  is  to  say,  in  aU  the  diagonal 
measurements,  it  will  be  seen  that  the  posterior  extremity  of  that 
measurement  which  exceeds  its  fellow  is  on  the  side  of  the 
anchylosis. 

Mechanism  of  labour.— The  mode  in  which  the  head  enters 
the  brim  varies  according  to  the  exact  size  and  shape  of  the  pelvis 
If  the  deformity  is  slight,  the  long  diameter  of  the  head  enters  in 
the  longer  oblique  diameter.  If  one  sacro-cotyloid  diameter  is 
greatly  contracted,  the  corner  of  the  brim  which  it  shuts  off  cannot 
be  utilised  by  the  head  at  all.  The  long  diameter  then  enters  in 
a  diameter  approximating  to  the  shorter  oblique  (see  Fi<*  188 
p.  553,  and  190,  p.  556),  but  having  its  anterior  end  nearer  to  the 
symphysis  pubis. 

Prognosis.— Naegele's  oblique  pelvis  causes  great  difficulty  in 
delivery.  According  to  Litzmann's  statistics,  out  of  28  mothers 
there  were  22  deaths;  and  31  children  were  stillborn  out  of  41 
cases.  The  scoliotic  pelvis  when  combined  with  the  rachitic  type 
may  also  cause  great  difficulty.  While  Naegele's  oblique  pelvis  is 
very  rare  slight  degrees  of  obliquity,  in  combination  with  flattening 
ot  the  pelvis,  are  relatively  common.  ° 

Treatment.— If  the  deformity  is  considerable,  and  the  head 
does  not  enter  the  pelvis,  extraction  by  forceps  may  be  tried.  If 
this  fails,  embryotomy  will  generally  be  necessary.  It  is  not 
desirable,  as  a  rule,  to  perform  version,  unless  the  flattening  of  the 
pelvis  preponderates  over  its  obliquity.  But  if  the  long  diameter 
ot  the  head  does  not  appear  to  lie  in  the  best  available  diameter  of 
the  pelvis,  version  may  be  performed,  the  leg  brought  down  beins 

But  TlVl  briDg  h6ad  ^  the  °PP°8ite  °Ve  diameter! 
But  it  must  be  remembered  that,  in  considerable  obliquity  the 

uie  neau.  It  the  head  cannot  be  brought  through,  perforation  nf 
the  after-coming  head  must  be  performed  Potion  of 

In  the  oblique  pelvis  of  Naegele,  the  difficulty  is  likely  to  be  neater 
and  embryotomy,  or  Ca.sarian  section,  will  often  be  requisite^  ' 

Ischopuhotomy.-^ol  Pinard  Qf  pari3  has  ^ 
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the  new  operation  of  ischiopubiotomy  in  an  oblique  pelvis  of  Naegele. 
The  two  rami  of  the  pelvis  are  sawn  through  on  the  diseased  side 
between  pubes  and  iscMum.  The  symphysis  pubis  is  thus  allowed 
to  rotate  outward  upon  the  sacro-iliac  joint  of  the  sound  side,  as  tbe 
two  pubic  bones  do  in  symphysiotomy.  The  gap  thus  obtained  is 
supposed  to  be  better  placed  for  allowing  the  head  to  pass  than  if  it 
were  at  the  symphysis  pubis. 

Transversely  Contracted  Pelvis. 

There  are  two  most  marked  forms  of  the  transversely  contracted 
pelvis  namely,  the  transversely  contracted  pelvis  of  Robert  (Fig. 
192,  p.  561),  due  to  anchylosis  of  both  sacro-iliac  joints,  and  the 
kyphotic  pelvis  (Fig.  193,  p.  562). 

Transversely  contracted  pelvis  of  Robert—The  mode 
of  formation  of  this  deformity  has  to  be  considered  in  close  con- 
nection with  the  obliquely  contracted  pelvis  of  Naegele  The 
difference  is  that,  in  Robert's  pelvis,  the  anchylosis  affects  both  sacro- 
iliac synchondroses,  and  consequently  development  of  both  wings  of 
the  sacrum  fails.    Hence  there  is  no  inequality  from  unilateral 
action,  but  the  other  effects  of  the  failure  of  the  action  of  leverage 
on  the  ilia,  and  the  Avant  of  the  transverse  width  given  to  the  pelvis 
by  the  sacrum,  are  apparent.    Not  only  does  the  widening  of  the 
pelvis  usually  caused  by  the  leverage  exercised  by  the  posterior 
sacro-iliac  ligaments  fail,  but  the  outward  leverages  at  the  acetabula. 
lue  t  the  lotions  to  the  body-weight  (see  p  497),  are  dmimished 
2 :  acetabula  being  nearer  to  the  middle  than  v*uaL  On . 
sides  the  inner  border  of  the  ilium  which  forms  part  of  the  ilio- 
pectineal  line  is  nearly  straight,  and  thus  the  transverse ■ 
due  to  the  want  of  the  al»  of  the  sacrum  is  increased.  Both 
tu  era  ischii  are  inverted,  instead  of  one,  as  m  Naegele's  obliqu 
p  v™  and  hence  the  outlet  is  contracted  even  more  than  the  ink 
(see  p  498),  the  pubic  arch  is  very  acute,  and  the  pelvis  somewhat 
f  mnel-shaped.    The  distance  between  the  tubera  ischii  may  not  be 
SSwo  inches.    The  anteroposterior  diameter  of  £e  brim 
•  oKn„t  normal  the  transverse  much  contracted,     ine  iliac  iosseb 
«^3ht£«i  usual,  but  flat  and  directed  .anteriorly.  In 
descr  S  pelves  of  this  kind,  the  sacrum  has  been  deeply 
clescriDeu  p  concavity,  in  transverse  section,  of  the 

an  exaggerated  pelvic  inclination. 
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Robert's  pelvis  is  extremely  rare,  and  only  about  eight  well- 
marked  pelves  of  this  kind  have  been  described.  The  difficulty  in 
delivery  which  it  causes  is,  as  might  be  expected,  much  greater  than 
even  in  Naegele's  oblique  pelvis.  Of  the  eight  cases  above  men- 
tioned, the  women  were  delivered  in  six  by  Csesarian  section.  In 
two  they  were  delivered  by  craniotomy,  but  died  after  parturition 
in  both  cases.* 

The  diagnosis  would  be  easily  made  by  the  great  contraction  of 
the  outlet,  and  the  smallness  of  the  transverse  diameters  CDist  Sn 
H.  and  Dist.  Cr.  II ).  v      '  ' 


Fig.  192.— Transversely  contracted  pelvis  of  Robert. 

I  have  met  with  one  instance  in  which  a  similar  transverse  con- 
traction of  the  pelvis  was  produced  apparently  not  so  much  by 
absence  of  the  wings  of  the  sacrum  as  by  extreme  stunting  in  deve- 
lopment of  the  whole  bone,  which  was  less  than  half  its  normal 
length  as  well  as  very  narrow,  while  the  antero-posterior  diameter 
ol  the  pelvrs  was  normal.  The  transverse  diameter  of  the  outlet 
between  the  tubera  ischii  was  less  than  two  inches.  The  shortness 
ol  the  sacrum,  however,  allowed  more  space  than  usual  behind  the 
tubera.  Delivery  was  effected  by  the  cephalotribe  after  craniotomy 
without  very  great  difficulty,  entirely  through  the  posterior  half  of 
the  pelvic  outlet,  and  the  patient  did  well. 

Treatment — If  the  outlet  allows  sufficient  space  to  apply  the 
cephalotribe,  the  treatment  adopted  in  the  case  last  mentioned  will 
be  the  best.    The  blades  of  the  cephalotribe  being  kept  exactly 

•  Spiegelberg,  Lehrbucb,  2nd  ed.,p.  244. 

0. 
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lateral,  the  head  will  be  flattened  in  the  direction  best  adapted  for 
its  passage.  The  alternative  of  Caesarian  section  will  arise  in  any 
case  ;  and,  if  the  outlet  does  not  allow  ready  access  of  instruments, 
it  should  certainly  be  preferred. 

The  kyphotic  pelvis. — The  kyphotic  pelvis  is  a  form  of 
transversely  contracted  pelvis  resulting  from  kyphosis  (curvature 
with  the  concavity  forward)  of  the  lumbar  vertebra?  with  the  sacrum. 
(Fig.  193.)  This  is  generally  the  consequence  of  caries  in  that 
situation  leading  to  a  falling  together  and  fusing  of  the  bodies  of 
the  vertebra?.    Frequently  there  is  a  compensatory  lordosis  (curva- 


Kg.  193.— Kyphotic  pelvis. 


ture  with  the  convexity  forward)  in  the  dorsal  region.  When  this 
is  the  case  the  natural  curves  of  the  dorsal  and  lumbar  region  are 
exactly  reversed.  If  not,  the  plane  of  the  pelvic  brim  is  almost 
perpendicular  to  the  general  axis  of  the  spine,  as  may  be  seen  m 
Fie  191  Hence,  in  order  to  preserve  the  balance  of  the  body 
in  standing  or  sitting,  the  pelvic  brim  must  be  almost  horizontal 
instead  of  being  inclined  to  the  horizon  at  an  angle.  55  or  60  . 
Even  when  the  kyphosis  is  somewhat  compensated  by  a  lordosis 
above,  the  pelvic  inclination  must  be  greatly  diminished. 

Mechanism  of  production  of  the  deformity.-AU  the 
peculiarities  of  the  kyphotic  pelvis  are  explai ned  by  aboht  on 
or  diminution  of  the  pelvic  inclination.  The  weight  of  the  body, 
instead  of  tending  to  force  the  sacrum  downward  into  the  bum, 
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tends  only  to  force  it  in  the  direction  of  the  coccyx.  Thus  the  action 
of  the  leverage  of  the  innominate  bone  in  widening  the  pelvis  is 
almost  or  entirely  abolished,  and  the  inward  thrust  at  the  acetabula 
due  to  muscular  action  is  unopposed.  Thus  the  pelvis  is  flattened 
transversely  and  elongated  antero-posteriorly,  like  a  monkey's  pelvis 
(see  Fig.  10,  p.  7).  Narrowness  already  existing  to  some  extent, 
the  effect  of  sitting  in  everting  the  tubera  ischii  (see  p.  493)  is 
diminished  or  even  reversed,  while  that  of  the  tension  of  the  great 
sacro-sciatic  Ligaments  in  inverting  them  is  increased  in  consequence 
of  the  antero-posterior  lengthening  of  the  pelvis.  The  tubera  and 
spines  of  the  ischium  are  thus  approximated  and  the  pubic  arch 
narrowed. 

In  standing  the  weight  of  the  body  is  transmitted  to  the  pelvis 
much  further  back  than  usual  in  reference  to  the  vertical  plane 
through  the  heads  of  the  femora.  It  can  only  be  balanced  on  the 
heads  of  the  femora  by  a  general  inclination  of  the  spine  forward, 
a  position  calling  for  more  muscular  effort  -to  maintain  than  the 
normal  position  of  the  spine,  namely,  one  coinciding  on  the  whole 
with  a  vertical  line,  the  curve  falling  alternately  in  front  and 
behind.  To  avoid  this  muscular  effort,  in  the  position  of  "  standing 
at  ease,"  more  strain  than  usual  is  thrown  upon  the  ilio-femoral 
ligaments,  attached  to  the  anterior  inferior  spine  of  the  ilium  and 
the  upper  border  of  the  acetabulum,  and  the  spine  is  thus  rendered 
more  erect.* 

The  result  of  the  over-action  of  the  ligaments  is  shown  by  in- 
creased bony  prominences  in  these  situations  (see  Fig.  193).  The 
effect  of  this  increased  tension  tends  to  rotate  the  innominate  bone 
on  an  axis  passing  through  the  sacro-iliac  joint  and  symphysis  pubis, 
inverting  still  more  the  lower  part  of  the  innominate  bone,  the 
tuber  and  spine  of  the  ischium,  and  everting  the  upper  part  with 
the  iliac  fossas.  As  regards  the  sacrum  itself  the  results  of  the 
altered  direction  of  the  body -weight  are  that  the  transverse  concavity 
is  greater  than  in  the  normal  adult  pelvis,  the  antero-posterior 
concavity  less.  The  promontory  is  not  rotated  forward,  but  rather 
the  lower  extremity,  partly  from  the  traction  of  the  sacro-sciatic 
ligaments,  partly  from  the  falling  together  of  the  bodies  of  the 
vertebrae.  The  iliac  fossa;  are  everted,  looking  upward  and  for- 
ward, and  the  S-shaped  curve  of  the  crest  is  slight.  This  result, 
like  the  inversion  of  the  tuber  and  spine  of  the  ischium,  follows 
horn  the  altered  effect  of  sitting,  and  the  traction  of  the  ilio-femoral 

mTel5?°  8ay  that  the  rotation  of  the  Pel™  backward  to  bring 
about  the  oUmimshed  mclmation,  puts  these  ligaments  on  the  stretch.   If  this  were 

pelvis      f?ameDtS  W0Uld  d°Ubtle8S  wcommodute  themselves  to  the  position  of  the 

o  o  2 
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ligaments.    In  some  cases  the  sacrum  is  very  narrow,  a  result 
probably  due  to  the  disease  which  led  to  the  kyphosis. 

The  final  result  is  that  at  the  brim  there  is  alteration  of  shape 
but  no  contraction  of  importance,  while  at  the  outlet  contraction  may 
be  very  considerable.  Unless  the  sacrum  is  narrowed,  the  brim  is 
actually  larger  than  normal,  from  the  eversion  of  the  upper  part  of 
the  innominate  bones. 

Mechanism  of  labour.— It  might  be  expected  that  the  long 
diameter  of  the  head  would  enter  the  long  diameter  of  the  brim, 
and  it  doubtless  does  so,  when  it  fits  the  brim  at  all  tightly,  a  result 
which  can  only  happen  when  there  is  considerable  narrowing  of 
sacrum  or  general  contraction,  in  addition  to  the  kyphosis.    But  it 
is  most  frequently  found  that  the  long  diameter  enters  obliquely  or 
even  transversely,  since  it  finds  room  to  pass  easily  even  the  smaller 
transverse  diameter,  and  its  direction  is  therefore  determined  by  that 
of  the  foetus  in  utero  (see  p.  171).    The  difficulty  generally  begins 
when  the  head  approaches  the  outlet.    Here  the  head  is  often  unable 
to  use  the  anterior  part  of  the  space,  on  account  of  the  approximation 
of  the  tubera  ischii  (see  Kg.  193,  p.  562).    It  frequently  descends 
transversely,  or  with  the  occiput  rotating  somewhat  backward,  and 
passes  through  the  outlet  entirely  behind  the  tubera  isclm.  This 
mode  of  delivery  resembles  that  which  is  usual  with  the  lower 
animals.    The  joints  in  this  form  of  pelvis  have  not  unfrequently 
been  found  somewhat  yielding,  and  it  is  recorded  that  m  some  cases 
space  between  the  tubera  ischii  has  been  gained  by  widening  ot 
the  pubic  arch.    If  the  head  passes  the  bony  outlet  in  a  transverse 
•position  or  nearly  so,  the  occiput  may  afterwards  rotate  forwards 
under  the  pressure  of  the  soft  parts.    In  some  cases  a  compensatory 
lordosis,  when  situated  very  low  down,  has  formed  a  projection 
overhanging  the  brim,  and  impeding  the  descent  of  the  head  into  it. 

Diagnosis.— The  diagnosis  will  be  made  by  the  recognition  of 
the  spinal  deformity,  by  the  contraction  of  the  outlet,  especially  the 
small  distance  between  the  tubera  and  spines  of  the  ischium,  found 
on  vaginal  examination,  and  by  the  difficulty  of  reaching  the  upper 
part  of  the  sacrum.  „  . 

Prognosis  —In  the  statistics  collected  by  Champneys*  of  32 
labours  occurring  to  20  mothers,  the  results  were  that  9  mothers 
died,  that  is  to  say  45  per  cent,  of  the  mothers,  or  28-1  per  cent,  of 
deaths  in  proportion  to  labours.  13  children  died,  ox  40-6  per  cent 
These  results  doubtless  give  a  higher  mortality  than  the  average,  tin 
gravest  cases  having  been  recorded.  Not  unfrequently  labom  is 
terminated  naturally  without  great  difficulty. 

.  See  Champneys,  "The  Obstetrics  of  the  Kyphotic  Pelvis."  Obstet.  Trans.,  Vol. 
XXV. 
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Treatment. — It  will  very  rarely  happen  that  interference  is 
called  for,  in  head  presentations,  until  the  head  has  descended  far 
into  the  pelvis.  If  in  any  case  assistance  is  required  while  the  head 
is  in  the  brim,  or  high  in  the  cavity  of  the  pelvis,  the  action  of 
forceps  is  more  favourable  than  in  the  flattened  pelvis,  since  the 
compression  of  the  head  produced  by  them  is  exactly  in  that  diameter 
of  the  pelvis  where  compression  is  wanted,  namely  in  the  transverse. 
Hence,  in  head  presentations,  version  should  never  be  performed. 
Forceps  should  be  tried,  if  there  appears  to  be  a  fair  prospect  of 
delivery  by  their  means.  If  craniotomy  is  found  necessary,  extraction 
by  the  cephalotribe  has  an  advantage  similar  to  that  of  extraction 
by  forceps.  The  blades  of  the  cephalotribe  being  kept  lateral,  the 
compression  exercised  is  precisely  in  the  direction  most  required. 
The  head  flattened  in  the  grasp  of  the  instrument  may  pass  in  part 
between  the  tubera  ischii,  even  when  the  distance  between  these  is 
not  above  two  inches.  When  the  outlet  does  not  afford  a  space 
measuring  2\ inches  in  its  smallest  diameter,  and  at  least  3£  inches  in 
a  diameter  bisecting  the  former  at  right  angles,  Caesarian  section  will 
be  justified,  if  it  can  be  provided  for  beforehand.  But  it  is  probably 
always  possible  to  deliver  through  the  pelvis.  Symphysiotomy  will 
afford  a  greater  relative  increase  of  room  than  in  a  flattened  pelvis. 
Induction  of  premature  labour  will  be  desirable  in  case  of  any  consider- 
able contraction  of  the  outlet,  if  the  patient  comes  under  observation  be- 
fore full  term,  and  the  alternative  of  Caesarian  section  is  not  preferred. 

The  spondylolisthetic*  pelvis. — In  the  spondylolisthetic 
pelvis  (Fig.  194,  p.  566),  the  body  of  the  last  lumbar  vertebra  is 
dislocated  forward  upon  the  sacrum.  The  other  lumbar  vertebras  are 
carried  forward  with  it,  hanging  over  and  projecting  into  the  brim. 
The  available  conjugate  diameter  is  thus  greatly  reduced,  and  is 
measured,  not  to  the  promontory  of  the  sacrum,  but  to  one  of  the 
lumbar  vertebras. 

Causation. — This  dislocation  of  the  lumbar  vertebrae  is  produced 
after  birth  by  the  weight  of  the  body,  and,  in  the  majority  of  cases, 
it  is  clue  to  afallorirrjury. ■  The  displacement  is  normally  prevented 
by  the  locking  between  the  articulating  processes  of  the  sacrum  and 
the  inferior  articulating  processes  of  the  last  lumbar  vertebra.  It  is 
rendered  possible  in  one  of  two  ways.  ( 1 . )  By  a  separation  between 
the  anterior  and  posterior  halves  of  the  last  lumbar  vertebra.  This 
may  be  due  to  a  failure  of  development,  namely,  a  want  of  union 
between  the  arch  and  body  of  the  vertebra,  or  'to  a  destruction  of 
that  union  by  fracture  of  the  pedicles.  The  body  of  the  last  lumbar 
vertebra  is  then  displaced  forward,  leaving  the  articulating  processes 
behind,  and  the  anteroposterior  diameter  of  the  whole  vertebra  is 
*  From  <tk6v&v\ov,  a  vertebra,  oAi'o-Stjois,  sliding  or  dislocation. 
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eventually  increased.  (2.)  By  a  dislocation  forward  of  the  whole 
lumbar  vertebra  upon  the  sacrum.  This  implies  a  destruction  of  the 
union  between  the  pairs  of  articulating  processes,  generally  through 
fracture  of  the  articulating  processes  of  the  sacrum.*  According  to 
F.  Neugebauer,f  there  may  be  first  a  dislocation  of  the  whole  lumbar 
vertebra,  and  later  a  separation  of  the  anterior  and  posterior  half, 
owing  to  the  displaced  action  of  the  body-weight.  The  change  in 
the  pelvis  is  generally  produced  more  or  less  gradually  by  the  action 
of  the  body-weight.  It  is  usually  accompanied  by  inflammatory 
changes  in  the  bones,  and  the  sacrum  and  some  of  the  lumbar 
vertebra  often  become  fused  into  one  mass.  In  some  cases  the 
spines  of  the  lumbar  vertebrae  become  greatly  thickened,  and  either 


Fig.  194.— Spondylolisthetic  pelvis.    (After  Kilian.) 

fused  into  one  mass  with  each  other,  and  with  the  spine  of  the  first 
piece  of  the  sacrum,  or  united  by  joints.  This  proves  that  exces- 
sive weight  has  been  in  action,  and  that  it  has  been  transmitted,  m 
part,  by  the  spines  instead  of  by  the  bodies  of  the  vertebras. 

Resulting  changes  in  the  pelvis.— As  the  whole  spine  sinks  not  only 
downwards  but  forwards  over  tne  pelvis,  the  p^lyjcjnchnation  must 
be  diminished,  to  preserve  the  balance  in  standing  or  sitting.  I  he 
reactioMlo'the  body-weight  tend  to  increase  the  same  effect,  by 
pushing  the  anterior  half  of  the  pelvis  upward,  as  in  other  cases  in 
which  the  line  of  incidence  of  the  body-weight  is  displaced  forward, 

*  Arbuthnot  Lane,  however,  contends  that  the  whole  effect  may  ^^T.^^ 
due  to  carrying  weights,  and  that  this  pressure  alone  actmg  over  ^ngpm^  of  tune, 
may  cause  absorption  and  division  of  the  laminw.  Path. ^Trans.,  "V  ol; XXXVI 

t  Du  Bassin  vioi&  par  le  Glissement  vertebral.  Pans,  18S4.  Also  m  Obstet.  Trans., 
Vol.  XXVI. 
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such  as  the  rachitic  and  raalacosteon  pelves.  In  severe  cases, 
such  as  that  shown  in  Fig.  194,  the  inclination  is  actually  reversed, 
the  top  of  the  sacrum  being  lower  than  the  symphysis  pubis. 
The  last  lumbar  vertebra  pushes  the  top  of  the  sacrum  backwards 
(see  Fig.  194),  and  the  lower  jmd_C)f  foe  sacrum  is  thus  rotated 
forward,  narrowing  the  pelvic  outlet  antero-posteriorly.  In  severe 
cases  this  is  increased  by  pressure  on  the  lower  part  of  the  sacrum 
in  sitting.  Owing  to  the  diminished  pelvic  inclination  the  sacrum 
sinks  deeply,  under  the  pressure  of  the  body- weight,  in  the  direction 
of  the  coccyx,  separating  the  ilia.  Thus  the  posterior  crests  of  the 
ilia  are  wide  apart,  and  the  Dist.  Cr.  II.  is  increased.  Increased 


Fig.  195.— Bony  growth  of  the  sacrum. 


traction  on  the  sacro-sciatic  ligaments,  owing  to  the  recession  of  the 
sacrum,  draws  the  tubera  and  spines  of  the  ischium  inwards.  Also, 
in  consequence  of  the  diminished  pelvic  inclination,  increased  strain 
is  thrown  upon  the  ilio-femoral  ligaments,  as  in  the  kyphotic  pelvis 
(see  p.  563),  but  not  to  so  great  an  extent,  because  the  body-weight 
is  not  transmitted  to  the  pelvis  so  far  back  as  in  that  case.  The 
tension  of  the  ilio-femoral  ligaments  increases  the  tendency  to  in- 
ward rotation  of  the  spines  and  tubera  of  the  ischium,  as  in  the 
kyphotic  pelvis.  Hence  the  pelvic  outlet  is  contracted  transversely 
as  well  aslongitudmally. 

The  spondylolisthetic  pelvis,  in  its  fully  developed  form,  is  very 
rare,  but  according  to  F.  Neugebauer,  minor  degrees  of  it  are  com- 
moner than  has  been  supposed.  Since  the  development  of  the 
deformity  is  largely  clue  to  carrying  excessive  weights,  it  is  much 
rarer  in  women  than  in  men. 

Diagnosis.— There  may  be  a  history  of  injury  in  childhood  or 
youth,  followed  by  pain  in  the  body,  change  of  figure,  and  perhaps 
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loss  of  stature.  Walking  is  affected  by  the  deformity.  The  buttocks 
project  much,  backward  ;  the  posterior  crests  of  the  ilia  and  top  of 
the  sacrum  are  very  prominent,  while  above  is  a  deep  concavity 
corresponding  to  the  lumbar  vertebrae.  The  edges  of  the  ribs  are 
too  near  to  the  iliac  crests,  the  abdomen  shortened  and  prominent. 
On  vaginal  examination  the  prominence  produced  by  the  lumbar 
vertebrae  may  be  distinguished  from  a  projecting  sacrum  by  the 
absence  of  the  sacral  wings.  Sometimes  the  bifurcation  of  the  aorta 
and  iliac  arteries  can  be  reached,  being  displaced  much  downward. 
The  contraction  of  the  outlet  will  also  be  a  point  .of  distinction 
from  the  flattened  reniform  pelvis. 

Prognosis. — Swedelin*  has  collected  the  statistics  of  19  cases. 
In  these  there  were  48  deliveries,  31  at  full  term,  10  induced 


Fig.  196.— Sacral  exostosis  filling  the  pelvis. 


premature  labours,  4  spontaneous  premature  labours,  3  abortions. 
Of  the  19  mothers  8  died,  or  42  per  cent.,  1  after  an  abortion, 
only  3  after  Caesarian  section.  Of  the  children  16  passed  the 
genital  canal  alive,  4  were  delivered  by  Caesarian  section.  It  is 
clear  from  this  that  in  the  severer  degrees  of  deformity  the  obstacle 
to  delivery  is  very  great,  but  in  slighter  degrees  it  may  be  overcome 
by  the  natural  powers,  or  by  forceps  or  version.  In  some  cases 
increase  of  difficulty  in  successive  labours  has  been  noted,  apparently 
due  to  increase  in  the  deformity. 

Treatment. — In  milder  degrees  of  deformity  the  choice  between 

*  Arch,  f iir  Gyniik.  Band  XXII.,  Heft  2. 
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induction  of  premature  labour  or  abortion,  the  use  of  forceps,  version, 
craniotomy,  symphysiotomy,  or  Caesarian  section,  will  be  similar  to 
that  in  the  renif'orm  flattened  pelvis,  the  virtual  conjugate,  measured  to 
the  nearest  point  of  the  lumbar  vertebras,  being  taken  for  the  estima- 
tion instead  of  the  true  conjugate.  In  more  extreme  degrees  the  con- 
traction of  the  outlet  may  complicate  the  question  by  rendering  access 
with  instruments  difficult,  as  well  as  by  impeding  the  passage  of  a 
living  child,  and  so  may  turn  the  scale  in  favour  of  Csesarian  section. 

Pelvis  deformed  by  outgrowths.— Obstruction  of  the  pelvis 
caused  by  exostosis  is  rare,  but  may  be  so  great  as  to  render  delivery 
through  the  genital  canal  impossible.     The  most  common  situation 


Fig.  197.— Minor  degree  of  deformity  from  exostosis  of  the  crista!  of  the  pubis. 


of  growth  is  the  upper  half  of  the  sacrum,  The  growth  has  then 
to  be  distinguished  from  a  projecting  promontory  by  its  shape,  and 
by  the  external  measurements  of  the  pelvis.  In  cases  of  multiple 
exostoses  throughout  the  body,  there  maybe  multiple  exostoses  also 
m  the  pelvis.  These  cause  more  difficulty  if  they  are  on  opposite 
sides  of  the  pelvis,  and  easily  cause  laceration  of  the  uterus  through 
pressure  and  friction  even  when  they  are  comparatively  small  The 
pelvis  in  such  cases  is  often  found  to  be  in  addition  generally  con- 
tracted or  rachitic,*  and  the  difficulty  is  thus  increased.  Growths 
may  be  osteo-sarcomatous  or  cancerous  as  well  as  purely  bony  (see 
*ig.  198).  In  the  case  of  rheumatoid  arthritis,  with  bony  out- 
growths, affecting  the  hip-joints,  osteophytes  may  form  also  on 
See  Neuenzeit,  "  Beeken  mit  multipelen  Exostoses"   Dissert.  Breslau,  1872. 
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adjacent  parts  of  the  pelvis  (Fig.  197).  In  other  cases  spicube  or 
ridges  of  bone  projecting  inwards  may  form  at  the  insertion  of  liga- 
ments or  tendons  or  along  the  natural  edges  of  bone.  These  not 
only  occupy  some  space,  but  may  press  upon  and  lacerate  the  uterus 
in  labour.  Cases  are  also  on  record  in  which  the  callus  resulting 
from  fractures  of  the  pelvis  has  encroached  upon  the  pelvic  cavity, 
and  obstructed  labour. 

Treatment. — If  the  growths  are  bony,  they  will  be  incompres- 
sible, and  the  treatment  must  be  decided  according  to  the  amount 


Eg.  198.-Canoerous  growths  from  the  bones  of  the  pelvis,  causing  deformity. 


of  space  left,  as  in  the  case  of  pelvic  deformity.  If  projecting  points 
or  edaes  of  bone  are  detected,  the  tendency  of  these  to  cause  lacera- 
tion of  the  uterus  must  be  remembered.  Much  force  must  not  he 
used  in  extraction  by  forceps  in  order  to  secure  a  living  child  ana 
there  must  not  be  too  great  hesitation  in  resorting  to  embryotomy. 
In  the  case  of  growths  filling  up  the  mam  part  of  the  pel  us, 
C^arian  section  may  be  necessary.  As  a  rule,  extraction  a  e 
embryotomy  is  just  possible,  if  there  is 

less  than  l\  inches/and  a  diameter  bisecting  this  at  right  angle 
not  less  than  3  inches  ;  but  unless  these  measures  are  as  much  as 
2*  and  3|  inches  respectively,  Caasarian  section  is  generally  preiex 
able  as  a  first  choice. 
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INDUCTION   OF   PKBMATURE   LABOUR   AND  ARTIFICIAL 

ABORTION. 

Induction  op  Premature  Labour. 

The  induction  of  premature  labour,  as  a  conservative  operation 
both  for  the  mother  and  the  child,  was  first  proposed  and  practised 
in  this  country ;  and,  as  a  means  of  delivery  in  cases  of  contracted" 
pelvis,  has  generally  been  held  in  higher  esteem  in  Great  Britain 
than  on  the  Continent.  By  induction  of  premature  labour  it  is 
intended  to  save  the  child,  or,  at  any  rate,  to  give  it  a  chance  of 
surviving.  The  operation  is  called  induction  of  artificial  abortion 
when  performed  at  too  early  a  stage  of  pregnancy  to  allow  this. 
Induction  of  premature  labour  is,  therefore,  generally  performed 
not_earlier  than  about  the  twenty-eighth  week,  and,  mjnost_cases, 
n.  it  earlier  than  the  thirty-first  week.  Before  that  time  there  is  but 
little  chance  that  the  child  will  be  reared,  especially  in  hospital 
practice,  or  when  the  parents  are  poor  and  the  infant  is  not  likely 
to  receive  the  most  constant  and  careful  attention.  The  operation 
may  be  called  for  in  the  interest  of  the  mother  or  the  child,  or  in 
that  of  both.    The  following  are  the  principal  indications  for  it. 

Indications  for  the  Operation. 

(1.)  Pelvic  contraction. — In  moderate  degrees  of  pelvic  con- 
traction the  operation  is  performed  mainly  for  the  sake  of  the  child, 
but,  in  some  measure  also,  for  that  of  the  mother.  The  conditions 
under  which  it  should  be  undertaken,  and  the  date  of  pregnancy 
winch  should  be  chosen,  have  already  been  discussed  (see  p.  540). 
Since  the  difficulty  arises,  not  from  the  absolute  size  of  the  pelvis, 
but  from  its  relation  to  that  of  the  child,  even  an  habitually  large 
size  onhe  foetus  may  be,  in  some  cases,  an  adequate  reason  for  the 
induction  of  labour,  though  no  manifest  contraction  of  the  pelvis  is 
revealed  on  measurement.  In  such  cases,  if  a  child  has  been  still- 
born after  difficult  forceps  delivery,  labour  may  be  induced  three  or 
four  weeks  before  full  term. 

(2.)  Diseases  endangering  the  mother's  life.— In  this 
case  the  operation  is  performed  mainly  in  the  interest  of  the  mother, 
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but  it  may  be  undertaken  with  much  less  reluctance  when  the  preg- 
idcuuibMA.  nancy  is  so  far  advanced  that  the  child  is  not  likely  to  be  sacrificed. 
WWow^It  may  also  conduce  to  the  preservation  of  the  child,  which  shares 
MW<wrt\ww«in  any  danger  to  the  mother's  life.    In  cases  of  eclampsia  or  pla- 
^V-<acU*wx-ceilta  prEevia  there  need  be  little  hesitation  about  proceeding  to  the 
'  iJB?  ^  induction  of  labour.    Other  conditions  occasionally  calling  for  the 
as.    operation  are  albuminuria,  especially  when  there  is  much  cedema, 
HwvioLuiisgrave  diseases  of  heart  or  lungs,  hydramnios,  severe  chorea  per- 
CWea..  nicious  anemia,  ascites,  abdominal  tumours,  and  cancer  ol  the 
\*a£  OUAffluWvix  uteri     Uncontrollable  vomiting,  which  endangers  life,  may 
Ik*  1SX     sometimes  be  an  indication,  but  this  more  frequently  calls  lor  the 
'(l&fwwconBideration  of  the  induction  of  abortion.    It  has  been  proposed 
i  Pa  Itju  «i   by  some  to  induce  labour  in  the  interest  of  the  child  alone,  when 
ejvf-  the  mother's  condition  is  hopeless.    This,  however,  is  not  generally 
•      J       desirable,  since,  in  most  cases,  it  would  risk  a  shortening  at  the 
YtKvuWq    mother's  life,  and  the  mother's  welfare  should  always  be  considered 

^(T)0  Habitual  death  of  the  foetus.- Habitual  death  of  the 
foetus  at  a  certain  period  of  pregnancy,  within  the  last  two  months, 
is  generally  stated  as  an  indication  for  the  induction  of  labour.  It  is 
only,  however,  in  very  rare  cases  that  the  plan  has  been  adopted 
with  success.  Most  frequently  the  cause  is  syphilis,  and  m  such  cases 
the  child  would  probably  be  already  too  gravely  affected  to  survive. 
Mercurial  treatment  of  the  mother  would  afford  a  better  prospect. 
Induction  of  labour  may  be  performed  if  the  cause  is  probably 
placental  degeneration  or  inanition,  especially  when  these  result 
fW  anemia  or  some  condition  other  than  syphilis  m  the  mother 
The  operation  maybe  then  performed  a  little  before  the  time  at 
which,  from  the  mother's  sensations,  the  death  is  presumed  to  have 
occurred  in  previous  pregnancies. 

Methods  of  Operating. 
#  /    The  vaginal  douche.-The  method  of  inducing  labour  by  re- 
peated douches  of  cold  or  hot  water  directed  against  the  cervix  uten 

was  iutrodiu^^  twlerus  bv 

which  this  treatment  acts  is  mainly  that  of  excitmg  the  uteius  by 
reflex  action,  set  up  partly  by  the  distension  of  the  ^,V^Y  ^ 
the  impression  of  heat  or  cold.  Ho^w^*^^ 
stimulating  the  uterus,  as  is  illus^atiTby  its  efficacy  m  the  arrest 
of  post-partum  herbage,  ^oU^B^^ 
used  at  a  temperature  of  from  105te LU5   JJ.    isbbw  °  . 
stimulus,  some  effect  may  also  be  produced  by  the 
the  cervix  uteri,  when  slightly  dilated,  and  partially  separating 
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membranes  in  its  vicinity.  The  hot  water  also  tends  to  soften  and 
dilate  the  cervix  and  so  assist  its  dilatation.  The  injections  may- 
be made  either  with  a  Higginson's  syringe,  or  with  an  irrigator 
elevated  above  the  bed,  and  of  sufficient  size  to  contain  about  a 
gallon  of  water.  The  irrigator  should  have  a  stopcock  to  the 
delivery  tube.  The  latter  method  is  the  safest.  To  avoid  the 
injection  of  any  air,  a  little  water  should  be  allowed  to  flow,  and 
the  stopcock  turned  off,  before  the  tube  is  introduced  into  the 
vagina.  The  patient  should  be  placed  in  the  dorsal  position.  At  WTto 
firstjhe  irrigations  should  be  employed  every  three  or  four  hours, 
and,  later,  the  frequency  may  be  increased  if  necessary.  ' 

This  method  of  induction  met  at  first  with  considerable  favour 
on  account  of  its  apparent  simplicity  and  safety.  It  is,  however,  a 
rather  tedious  and  somewhat  uncertain  method  if  the  injections  are 
made  only  Into  the  vagina.  If  they  are  made  into  the  uterus,  it  is 
not  a  perfectly  safe  one,  as  will  hereafter  be  seen.  With  the 
vaginal  douche,  labour  may  not  be  completed  for  three  or  four 
days,  or  even  longeVancTtEe" repeated  irrigations  involve"  greater 
disturbance  of  the  patient  than  is  required  in  some  other  methods. 
Moreover,  in  some  cases  the  presumed  perfect  safety  has  not  been 
found  to  exist,  and  inflammatory  symptoms  have  been  found  to  be 
set  up  after  repeated  irrigations  or  injections.  This  result  is  pro- 
bably due  to  the  fact  that  after  the  os  has  been  dilated  to  a  certain 
extent,  a  nurse  is  not  unlikely  to  pass  the  tube  within  the  cervix, 
and  that,  if  a  syringe  is  used,  air  is  very  liable  to  be  injected. 

The  vaginal  douche  is,  therefore,  now  not  often  practised  as  the 
sole  method  of  induction,  and  is  generally  limited  to  a  preliminary 
treatment  preparatoryjo  the  use  of  other  means,  especially  to' the 
passing  of  an  elastic  bougie  into  the  uterus.  If  the  douche  is  used  for 
about  twelve  hours  at  intervals  of  two  hours,  it  tends  to  soften  and 
slightly  dilate  the  cervix,  and  sometimes  sets  up  some  commence- 
ment of  uterine  action. 
J^""  Puncture  of  the  membranes.— Evacuation  of  the  liquor 
amnn  by  puncture  of  the  membranes  was  the  earliest  method  adopted 
for  the  induction  of  labour,  and  was  the  methoTrec^mlEenTled  as  the 
result  of  the  great  consultation  of  obstetric  physicians  in  London  on 
this  subject  in  1756.  It  is  a  perfectly  certain  method,  since  it 
never  fails  to  bring  on  labour  sooner  or  later]  "  It  has  also  the 
advantage  that  it  can  generally  be  carried  out  with  less  incon- 
venience or  discomfort  to  the  patient  than  any  other  method  Its 
disadvantage  is  that  it  does  away  with  the  fluid  wedge  of  the  bag 
of  membranes  as  a  dilator  of  the  cervix.  It  follows  that,  although" 
in  .many  cases  labour  goes  on  satisfactorily,  and  the  child  is  saved 
yet  it  may  happen  that  the  first  stage  of  labour  is  protracted,  as  it 
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is  apt  to  be  after  spontaneous  premature  rupture  of  the  membranes. 
The  child  is  then  frequently  sacrificed  from  its  exposure  to  prolonged 
pressure,  unsupported  by  the  liquor  amnii,  a  premature  child 
having  less  power  of  endurance  than  one  at  full  term.    This  dis- 
advantage has  led  to  the  method  of  puncture  of  the  membranes 
being  abandoned  as  the  ordinary  mode  of  induction  of  labour  when 
performed  mainly  in  the  interest  of  the  child.    There  are  two  con- 
^     ditions,  however,  in  which  puncture  of  the  membranes  is  the  best 
method, — namely,  eclampsia,  in  which  there  is  an  advantage  in 
ju^W«relieving  the  tension  of  the  uterus  at  once,  and  accidental  heemor- 
lD  \uftu«rhage,  in  which  the  uterus  is  stimulated  to  contract  after  escape  of 
thTliquor  amnii.    Puncture  of  the  membranes  is  an  uncertain 
method  as  to  time,  and  therefore,  by  itself,  it  is  not  adapted  for 
those  cases"  in  which  speedy  delivery  is  called  for.  Whenjolloxed 
up,  however,  by  artificial  dilatation  of  the  cervix  it  is_the__moat 
rapid  of  all  methods.     In  the  ordinary  case  of  induction  of  labour: 
on  account  of  pelvic  contraction,  in  the  interest  of  the  child,  it 
shotdd  not  be  chosen. 
3       Introduction  of  a  flexible  bougie  into  the  uterus. — 
This  method  consists  in  the  introduction  of  an  elastic  male  catheter 
or  bougie  into  the  uterus  between  the  membranes  and  the  uterine 
wall.  °The  mode  in  which  it  acts  is  by  exciting  reflex  stimulus, 
partly  by  the  separation  between  the  membranes  and  the  uterus 
thus  effected,  but  mainly  by  the  presence  of  the  bougie  itself  in 
contact  with  the  uterine  surface.    Hence  the  s^eciaLmerit  of  this 
method  is  that  labour  pains  come  on  in  a  manner  resembling  as 
closely  a"s  possible  the  onset  of  natural  labour,  and  that  the  bag  of 
membranes  is  preserved  for  the  dilatation  of  the  os  in  the  natural 
way.    There  is  one  drawback  to  the  operation,  namely,  that  the 
bougie  may  separate  the  placenta  and  cause  haemorrhage.    But  it  is 
tbuno^practically  that  this  does  not  often  happen,  especially  if  the 
bougie  is  not  passed  more  than  about  7  inches  within  the  external 
os     There  is  generally  room  for  this  length  below  the  placental 
site,  and,  if  not,  provided  that  the  bougie  is  pliant  enough,  its 
point  is  usually  turned  aside  by  the  placental  attachment.    It  is 
also  possible  that  the  membranes  may  be  ruptured  in  the  attempt 
to  introduce  the  bougie,  especially  if  the  operator  is  not  very 
practised.    If  this  happens,  the  method  is  simply  converted  into 
that  which  stands  second  in  point  of  advantage,  namely,  the 
method  of  puncturing  the  membranes,  with  the  difference  only 
that  the  presence  of  the  bougie  furnishes  an  additional  stimulus  to 

£vr,n   refThea tiTe'  required  for  the  induction  of  labour  by  this  method 
varies  alcoTding  to  the  height  to  which  the  bougie  is  passed  into 
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the  uterus,  as  well  as  according  to  the  susceptibility  of  the  individual 
to  reflex  stimulus.  As  a  rule,  provided  that  the  bougie  is  fairly 
well  introduced,  labour  pains  commence  within  twenty-four  hours 
and  labour  is  usually  completed  within  forty-eight  hours!  Some- 
times pains  commence  immediately,  and  labour  is  completed  well 
within  twenty-four  hours.  The  method  is  not  adapted  for  cases  in 
which  very  rapid  delivery  is  called  for,  but  labour  may  be  accelerated 
by  artificial  dilatation  of  the  cervix,  as  soon  as  labour  pains  have 
fairly  commenced. 

Mode  of  operating. — This  method  is  the  best  of  all  for  the 
ordinary  case  of  induction  of  labour  in  moderate  pelvic  contraction, 
in  the  interest  mainly  of  the  child.  If  the  cervix  is  closed,  and 
high  up,  hot  vaginal  irrigations  or  injections  may  be  employed 
every  two  or  three  hours  for  twelve  hours  preceding.  These  may 
have  the  effect  of  softening  the  cervix,  and  inducing  some  com- 
mencement of  dilatation.  The  best  instrument  to  use  is  not  a 
catheter,  which  admits  air  into  the  uterus  through  the  opening  at 
the  end,  but  a  hollow  bougie,  which  can  be  used  with  a  stylet,  if 
desired.  Bougies  made  of  flexible  celluloid  are  more  non-absorbent 
than  the  ordinary  gum-elastic  bougies.  The  bougie  should  be 
softened  in  warm  water  sufficiently  to  make  it  pliant,  but  it  should 
not  be  so  soft  as  to  double  up,  and  be  incapable  of  any  direction. 
Hands  and  bougie  should  be  carefully  disinfected  with  perchloride 
of  mercury,  1  in  1000  ;  and  the  vagina  should  also  be  irrigated 
with  the  same  solution. 

For  the  operation  the  patient  should  be  placed  at  first  on  her  left 
side.  The  stage  at  which  the  accident  of  rupturing  the  membranes 
is  most  likely  to  occur  is  when  the  point  of  the  bougie  is  passing 
the  internal  os.  The  bougie  may  generally  be  guided  into  the 
cervix,  held  between  the  index  and  middle  fingers.  If  possible,  the 
index  finger  should  be  passed  up  to  the  internal  os,  and  guide 
the  tip  of  the  bougie  between  the  membranes  and  the  uterine 
wall,  so  that  rupture  of  the  membranes  is  avoided.  The  bougie 
will  generally  pass  much  more  readily  along  the  posterior  uterine 
wall  than  along  the  anterior,  because  its  direction  is  more  nearly  in 
a  line  with  the  cervix  and  the  vagina  (see  Fig.  66,  p.  107).  If 
however,  it  can  be  guided  to  one  side,  or  somewhat  toward  the 
front,  there  is  less  likelihood  that  it  will  encounter  the  placenta. 
If  the  uterine  souffle  has  been  made  out  as  louder  on  one  side  than 
the  other,  the  bougie  may  be  directed  towards  the  opposite  side,  since 
the  louder  souffle  probably  indicates  the  side  on  which  most  of  the 
placenta  lies. 

If  the  cervix  is  not  wide  enough  to  admit  the  finger,  or  too  high 
to  allow  the  internal  os  to  be  reached,  the  stylet  may  be  used  to 
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facilitate  the  direction  of  the  bougie  until  the  point  has  passed  the 
internal  os,  and  reached  a  safe  position  between  the  uterine  wall 
and  the  membranes.  The  stylet  should  have  a  very  gentle  curve 
given  to  it,  considerably  less  than  that  of  a  male  catheter.  For 
introduction  through  the  cervix  the  bougie,  made  firm  by  its  stylet, 
is  manipulated  like  the  uterine  sound.  After  the  point  of  the 
bougie  is  passed  through  the  internal  os,  the  stylet  is  withdrawn, 
and  the  bougie  afterwards  pushed  on  without  it,  until  it  has  passed 
deeply  enough. 

For  the  further  passage  of  the  bougie,  after  its  point  has  once 
entered  the  uterine  cavity,  it  is  often  convenient  to  place  the  patient 
on  her  back.  The  index  and  middle  fingers  are  then  introduced 
into  the  vagina,  the  bougie  grasped  between  their  tips  a  little  below 
the  cervix,  and  so  gradually  insinuated  further  and  further  into  the 
uterus  until  about  seven  inches  have  passed.  If  it  is  found  that  it 
can  be  pushed  on  without  resistance  until  the  lower  end  is  within 
the  vagina,  the  support  of  the  posterior  vaginal  wall  will  generally 
keep  it  in  position,  without  any  further  means  being  used.  But 
generally,  there  will  be  about  five  inches  outside  the  cervix,  and 
the  lower  end  will  be  outside  the  vulva.  Some  means  should  then 
be  adopted  to  prevent  its  slipping  out.  The  most  convenient  is  the 
following.  The  length  remaining  outside  the  cervix  is  measured 
by  the  forefinger,  and  an  equal  length  is  broken  off  with  a  pair  of 
pliers  from  the  lower  end  of  the  stylet.  This  piece  of  stylet  is 
passed  into  the  bougie,  thus  making  rigid  only  that  portion  which  is 
outside  the  uterus,  and  tapes  are  fastened  to  the  ring  of  the  stylet. 
Two  of  these  are  carried  up  in  front,  two  behind,  and  fastened  to  a 
belt  round  the  waste,  so  keeping  the  bougie  in  position. 

Bleeding  to  the  extent  of  a  few  drops  often  occurs  from  the 
separation  of  the  membranes.  If,  however,  any  considerable  bleed- 
ing occurs,  indicating  that  the  placenta  has  been  touched,  the 
operator  should  abstain  from  pushing  the  bougie  any  further  in  the 
same  direction.  If  bleeding  continues  afterwards  to  any  important 
extent,  the  membranes  should  be  punctured. 

If  labour  pains  do  not  come  on  satisfactorily,  the  reason  generally 
is  that  the  bougie  has  not  penetrated  far  enough.  It  may  then,  on 
the  following  day,  be  re-introduced,  or  a  second  bougie  may  be 
passed  in  a  somewhat  different  direction.  If,  after  the  commence- 
ment of  pains  the  first  stage  of  labour  is  long  protracted,  or  if  a 
rising  pulse  indicates  the  expediency  of  accelerating  it,  hydrostatic 
dilators  should  be  used  to  expand  the  cervix. 

Dilatation  of  the  cervix. — Labour  may  be  induced  by 
dilating  the  cervix  with  hydrostatic  dilators  (see  p.  444),  if  it  is 
large  enough  for  these  to  be  introduced.    If  the  cervix  will  not 
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admit  the  fmger,  it  is  necessary  to  commence  with  laminaria  or 
tupelo  tents.  The  most  careful  antiseptic  precautions  must  then  be 
taken :  and,  in  any  case,  there  is  a  somewhat  greater  risk  in  using 
tents  for  the  pregnant  than  for  the  non-pregnant  uterus. 

Champetier  cle  Kibes'  dilating  bag,  already  described  (see  p.446), 
was  invented  for  the  purpose  of  inducing  labour.  The  design  is 
that  the  bag  when  placed  above  the  internal  os  and  dilated  should 
assume  the  diameter,  approximately,  of  a  foetal  head,  leaving  the 
maternal  efforts  to  expel  the  foreign  body.  By  this  means,  not 
only  is  the  uterus  stimulated  to  contract,  but,  when  the  bag  is 
expelled,  no  further  difficulty  is  experienced  from  the  obstruction  of 
the  soft  parts. 

The  inventor  declares  that,  in  all  his  cases,  multipara?  and 
primiparse  alike,  he  has  been  able  to  pass  his  index  finger  into  the 
uterus,  to  strip  off  the  membrane  and  explore,  and  satisfy  himself 
as  to  the  direction  he  should  give  the  bag.  Chloroform  is  to  be 
given  if  necessary ;  and,  as  soon  as  two  fingers  can  be  inserted  as 
far  as  their  first  articulation,  the  bag  can  be  introduced.  The  further 
manipulation  has  been  already  described  (see  p.  447). 

Besides  being  used  as  the  primary  method  for  induction,  this 
plan  may  also  be  adopted  as  an  adjunct,  especially  to  the  intro- 
duction of  a  flexible  bougie,  when  labour  is  not  set  up,  or  does 
not  progress  rapidly  enough.  The  introduction  will  then  be 
generally  facilitated  by  some  dilatation  of  os  having  already  taken 
place.  This  proceeding  is  especially  desirable  when  the  membranes 
have  been  accidentally  ruptured  in  the  introduction  of  the  bougie. 

The  following  are  other  methods  which  have  been  used  for  the 
induction  of  labour,  but  are  not  recommended  for  adoption. 
•*£/  Oxytocic  drugs. — Labour  was  formerly  sometimes  induced 
'  by  oxytocic  drugs,  such  as  ergot.  Their  action,  however,  is  very 
uncertain,  and  frequently  repeated  doses  have  often  been  found 
necessary.  A  graver  objection  is  that  the  results  to  the  child  are 
very  unfavourable,  in  consequence  of  the  tonic  contraction  of  the 
uterus  which  is  apt  to  be  excited.  This  method  has  therefore  been 
abandoned. 

,  W  Electricity. — A  Faradic  current  will  cause  some  contraction  of 
/  the  uterus  if  sufficiently  strong.  Involuntary  muscular  fibre  is  how- 
ever, less  readily  excited  to  contraction  than  voluntary.  A  uterine 
contraction  cannot  therefore  be  excited  by  any  current  which  is  not 
strong  enough  to  induce  contraction  of  the  abdominal  muscles,  and 
so  cause  considerable  discomfort  to  the  patient,  besides  making  it 
difficult  to  ascertain  whether  the  uterus  really  contracts  or  not.  In 
point  of  fact  a  uterine  pain  cannot  be  evoked  at  will  by  any  Faradic 
current  which  a  patient  will  readily  tolerate.    Hence,  as  might  be 
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expected,  it  does  not  appear  that  the  use  of  a  Faradic  current, 
without  other  means,  has  been  successful  in  inducing  labour, 
although  it  has  been  stated  by  some  authorities  that  they  have 
succeeded  in  starting  labour  pains  by  this  means.  In  conjunction 
with  one  of  the  other  methods  described,  some  additional  stimulation 
to  the  uterus  may  probably  be  obtained  from  a  Faradic  current.  It 
does  not  seem,  however,  that  any  material  advantage  can  be  thus 
gained  unless  the  current  is  strong  enough  to  cause  considerable 
inconvenience,  and  hence  the  method  has  not  hitherto  been  found 
a  practically  useful  one. 

Intra-uterine  injections. — An  effective  and  also  a  rapid 
mode  of  inducing  labour  is  the  injection  of  a  considerable  cjuantity 
of  warm  water  into  the  uterus,  especially  if  the  injection  is  made  by 
means  of  a  tube  passed  up  a  considerable  distance  towards  the  fundus. 
The  method  probably  acts  partly  by  the  direct  stimulus  caused  by 
the  uterine  distension,  and  partly  by  separating  the  membranes  from 
the  uterine  wall  over  a  considerable  surface,  so  that  the  ovum  acts 
as  a  foreign  body,  and  excites  reflex  action.  Cohen  *  of  Hamburg 
used  a  metal  tube  passed  several  inches  within  the  os,  and  injected 
tar-water  in  considerable  quantity,  up  to  a  quart  or  more,  continuing 
the  injection  until  the  patient  experienced  a  feeling  of  distension 
Tyler  Smith  t  considered  the  method  superior  to  all  others,  and 
injected  as  much  as  a  gallon  of  warm  water,  passing  a  flexible  tube 
nine  or  ten  inches  into  the  uterus.  Lazarewitch  J  of  Kharkoff  still 
strongly  recommends  the  same  method,  and  uses  a  flexible  tube, 
passed  far  up  towards  the  fundus.  In  some  cases^  however,  these 
intra-uterine  injections  have  been  followed  by  sudden  death.  This 
is  a  result  so  extremely  unpleasant  for  the  accoucheur,  that  the 
general  use  of  the  method  has  been  given  up,  although  it  is  probable 
that,  in  very  skilled  hands,  it  may  be  as  safe  as  others.  The 
cause  of  sudden  death  is  most  likely  the  entrance  of  air  into  opened 
venous  sinuses  at  the  placental  site.  This  appeared  to  be  demon- 
strated in  one  case  at  least,  which  occurred  in  America,  where  a 
Higginson's  syringe  had  been  used  in  the  injection  of  water  into  the 
uterus  for  the  induction  of  criminal  abortion.  After  death,  the 
heart  was  found  full  of  froth,  and  it  was  also  found,  on  testing  the 
syringe,  that,  in  consequence  of  its  not  being  air-tight,  a  considerable 
quantity  of  air  would  be  injected  with  the  water. 

If,  therefore,  this  method  shordd  ever  be  adopted,  an  ordinary 
syringe,  not  a  Higginson's  syringe,  should  always  be  used,  and 
areat  care  should  be  taken  that  no  air  remains  in  the  tube  or  m 

o 

*  Neue  Zeitschrift  fur  Geburtskunde,  Band  XXI. 
+  Manual  of  Obstetrics,  pp.  551—553. 
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the  syringe.    Seven  or  eight  ounces  of  warm  water  would  probably 
be  sufficient  to  produce  the  effect. 
^k/      Vaginal  tampons. — C.  Eraunof_Yierrrxa  introduced  the  method 
/    of  inducing  labour  by  means  of  a  vaginal  dilator  of  india-rubber 


Pig.  199.— Hearson's  Thermostatic  Norse. 

Tank  of  warm  water  interposed  between  upper  and  lower  compartment  (a  and  b) 
d  d.  Slips  of  wood  supporting  cradle,  s.  Capsule  containing  a  liquid  which  boils 
at  the  temperature  at  which  it  is  desired  to  keep  the  chamber  a.  From  the  centre 
of  the  capsule  s,  a  stiff  wire  passes  out  through  the  top  of  the  apparatus  where 
it  comes  into  contact  with  a  light  lever  v,  which  is  hinged  at  r.  From  the  free 
end  of  this  lever  hangs  adamper  (w),  which  rests  on  the  top  of  the  chimney  under 
which  the  flame  burns.  If  the  temperature  in  the  compartment  a  rises  too  high 
the  fluid  m  the  capsule  (s)  boils  and  expands  the  capsule,  thus  raising  the  wire 
rod,  which,  acting  on  the  lever  v,  at  once  lifts  the  damper  (w)  off  the  chimney, 
allowing  the  heat  from  the  flame  to  escape  by  that  outlet,  and  preventing  the 
lurtner  heating  of  the  water,  m.  Aperture  for  entrance  of  air.  o.  Tray  containing 
water.  The  centre  of  this  tray  is  raised  in  the  form  of  a  cap  (p),  which  fits  over 
the  aperture  m  through  which  the  air  enters.  It  is  perforated  all  round  its 
sides,  so  that  the  air  passes  through  it  horizontally,  as  shown  by  the  arrows, 
T*10??7-*  ^.other  trav  (x)  of  ^ry  coarsely  perforated  zinc 
fl^SrS,  6r  than  th,e  -first' 18  turned  uPslde  down  ™thin  it.  and  over  this  is 

r^nx    ™°allSu  canvas  (,v)-  the  edf?es  of  which  are  tucked  into  the  water  all 
i  -i   ^  ,1!"  l^tenng  is  constantly  moistened  as  well  as  heated,   r  r.  Flue 
^ £ S £ elette5.u;  through  which  the  heated  air  from  the  flame  passes,  so 
Tn  thl  7™  ,£ TrSe  the  of  the  water-tank,  and  thus  keep  the  water  heated. 

viW    TfP  !?J  apparatus  is  a  glass  window,  through  which  the  infant  is  kept  in 

rlnlule  be  d^iref  f-CPera^U'e  Sa-n  hoiUn?  point  of  the  Utlllid  within  the 
capsule  be  aesired,  this  can  be  obtamed  by  moving  the  weight  T  alone  the  lever 
towards  the  end  to  which  the  damper  is  attached.  g 


distended  with  water.  This  dilator,  under  the  name  of  the  col- 
peurynter,  was  for  some  time  considerably  used  in  Germany.  The 
method  is,  however,  uncertain  as  to  time,  and  unpleasant  to  the 
patient.     It  might  be  used' "in  the  case  of  hemorrhage,  but,  even. 
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then,  the  introduction  of  a  dilator  into  the  cervix  would  he  pre- 
ferahle. 

Choice  of  method. — It  will  appear,  from  what  has  heen  said, 
that  in  ordinary  cases  the  hest  method  is  the  introduction  of  the 
flexible  bougie  into  the  uterus  with  the  aid,  if  necessary,  of  the 
vaginal  douche  as  a  preliminary  measure,  and  of  hydrostatic  dilators 
if  acceleration  in  the  later  stage  is  called  for.  The  use  of  Champetier 
de  Eibes'  dilator  has  however  become  a  rival  in  favour.  The  use 
of  this  or  other  form  of  hydrostatic  dilator,  with  or  without  previous 
rupture  of  membranes,  should  in  any  case  be  chosen  if  the  most 
rapid  method  is  desired. 

Care  of  the  child. — The  rearing  of  a  premature  child  is  the 
more  difficult  the  earlier  is  the  date  of  its  birth,  and  often  is  only 
possible  when  minute  and  unremitting  care  is  expended  upon  it. 
Protection  from  cold  is  a  first  essential.  In  winter,  therefore,  the 
child  should  be  wrapped  in  cotton-wool  immediately  on  its  birth , 
and  kept  near  the  fire  in  a  warm  room.  Care  must  be  taken  also 
not  to  chill  it  in  washing.  If  not  strong  enough  to  suck,  it  must 
be  fed  for  a  time  with  a  spoon,  the  mother's  milk  being  used,  if 
possible,  and  drawn  for  the  purpose.  A  warmed  box,  or  "  thermo- 
static nurse"  (Fig.  199),  on  the  principle  of  the  chicken-mcubator, 
is  made  by  Messrs.  Hearson,  of  235,  Eegent  Street,  so  that  a  pre- 
mature child  may  be  kept  in  the  box,  which  is  adequately  venti- 
lated, and  thus  the  demand  upon  its  heat  producing  power  may  be 
reduced.  The  source  of  heat  is  a  gas  jet  or  oil  lamp,  and  the  box 
is  kept  at  any  uniform  temperature  that  may  be  desired  by  an 
ingenious  automatic  arrangement.  In  general,  the  temperature  may 
be  set  at  85°  F.,  but  it  has  been  made  as  high  as  95°  without 
injury  to  the  infant.  As  time  goes  on,  it  is  gradually  lowered. 
The  child  is  kept  in  the  box  for  some  weeks,  being  taken  out  only 
for  feeding  and  washing.  It  is  generally  found  that  it  is  qxuet  and 
happy,  under  the  influence  of  the  equable  warmth. 


Induction  of  Artificial  Abortion. 

Indications  for  operation. — Induction  of  artificial  abortion 
is  called  for  in  two  classes  of  cases.  (1.)  When  the  deHvery  of^  a 
viable  child  through  the  natural  passages  is  impossible,  and  the 
induction  of  abortion  offers  any  advantage  to  the  mother  as  com- 
pared with  delivery  at  full  term.  (2.)  "When  the  mother's  life  is 
materially  endangered  by  the  continuance  of  pregnancy,  while  cut- 
'ting  short  the  pregnancy  is  likely  to  save  it. 

Hence  in  all  cases  in  which  the  pelvis  is  so  obstructed  by 
deformity  or  the  presence  of  tumours  that  delivery  even  by  cranio- 
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tomy  is  likely  to  be  impossible,  or  even  very  difficult  and  dangerous, 
abortion  should  be  induced,  unless  the  alternative  of  Csesarian  sec- 
tion at  term  is  accepted  by  the  mother. 

The  various  conditions  endangering  the  mother's  life,  and  on 
that  account  calling  for  the  induction  of  abortion,  have  been  con- 
sidered among  the  diseases  of  pregnancy.    That  which  most  fre- 
quently raises  the  question  is  severe  vomiting_in_pi;eg,aaucy.    It  is 
only  very  exceptionally,  however,  that  life  is  actually  endangered, 
and  the  physician  has  often  to  resist  the  desire  of  the  patient,  who 
is  wearied  and  exhausted  by  the  malady.    The  other  conditions  . 
which  may  call  for  artificial  abortion  are  incarceration  of  the  retro-C. 
flexed  uterus  when  all  attempts  at  reposition  fail,  albuminuria,  ( 
jaundice,  eclampsia,  uterine   haemorrhages,    hydramnios,  chorea, 
ovarian  or  fibroid  tumour,  pernicious  anaemia,  and  diseases  of  heart 
or  lungs.    Induction  of  abortion  has  been  performed  in  chronic 
phthisis  ;  but  the  general  opinion  is  that,  in  general,  the  effect 
upon  the  course  of  the  disease  is  so  doubtful  that  the  operation  is  / 
not  justified.    The  case  jn  which  there  need  be  least  hesitation  in  ) 
inducing  abortion  is  that  of  uterine  haemorrhage  sufficient  to  cause 
serious  symptoms,  for  there  is  then  very  little  chance  that  the  ovum 
can  ultimately  be  saved  in  any  case.    In  threatened  or  incipient 
insanity  a  delicate  ethical  question  may  arise,  and  each  case  must 
be  judged  oh  its  own  merits.    But  it  will  generally  be  held  that 
the  sacrifice  of  the  child  is  justifiable,  if  there  is  very  strong  ground 
for  believing  that  the  mother's  reason  will  thereby  be  saved.  In 
most  cases,  however,  the  interference  itself  is  as  likely  to  be  in- 
jurious to  the  mental  condition  as  the  continuance  of  pregnancy. 

It  should  be  an  invariable  rule  that  artificial  abortion  should 
never  be  induced  without  a  preliminary  considtation.  This  is 
necessary  for  the  protection  of  the  practitioner  himself  against  any 
possible  imputation  of  an  improper  motive. 

Choice  of  time. — If  there  is  a  choice  of  time  for  the  induc- 
tion of  abortion,  there  are  some  advantages  in  undertaking  the  opera- 
tion Ajdjhin  the  first  eight  or  ten  weeks  of  pregnancy,  for  then  the 
ovum  may  be  expelled  unbroken,  and  the  abortion  is  a  less  serious 
matter.  If^  however,  the  pregnancy  has  passed  beyond  the  tenth 
week,  it  is  better,  when  circumstances  permit,  to  allow  it  to  con- 
tinue as  far  on  as  possible  toward  the  twentieth  week,  that  the 
placenta  may  become  more  readily  separable,  and  the  membranes 
easier  to  puncture. 

Mode  of  operating.— Within  the  first  ten  weeks  of  pregnancy, 
the  best  method  is  to  dilate  the  cervix  with  a  laminaria  tent,  careful 
antiseptic  precautions  being  taken,  and  the  tent  being  anointed 
with  an  antiseptic  lubricant,  as  iodoform  in  vaseline  (1  in  8)  or 
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salicylic  cream.  If  uterine  action  has  not  commenced  when  the  tent 
is  withdrawn,  several  tents  may  then  be  placed  side  by  side.  Such 
dilatation  will  generally  call  out  uterine  action,  but,  if  not,  the  finger 
may  be  passed  up  through  the  dilated  cervix,  and  the  ovum 
punctured  with  a  sound.  Up  to  the  end  of  the  third  month,  or 
even  later,  this  will  often  prove  difficult,  as  the  bag  of  membranes  is 
lax,  and  does  not  fill  the  cavity  of  the  uterus.  In  this  case,  a  pair 
of  forceps  may  be  passed  up  into  the  uterus,  guided  by  the  finger, 
and  a  piece  of  the  membranes  torn  away,  letting  out  the  liquor 
amnii.  If  any  considerable  haemorrhage  is  thus  produced,  dilatation 
of  the  cervix  should  be  completed  with  Hegar's  dilators,  and  the 
uterus  at  once  evacuated. 

In  the  later  months  it  is  generally  better  to  puncture  the  mem- 
branes at  once,  since  the  ovum  is  not  likely  to  be  expelled  intact, 
For  this  purpose  a  rather  narrow-pointed  uterine  sound  may  be 
used.  The  point  is  passed  up  to  the  internal  os,  and  directed  as 
perpendicularly  as  possible  to  the  surface  of  the  ovum.  It  is  then 
pushed  through  the  membranes  by  a  rather  sudden  movement.  In 
the  later  months  of  pregnancy  it  is  always  possible  to  do  this.  But 
up  to  about  four  months,  if  the  membranes  do  not  fill  the  entire 
uterus,  and  are  lax,  as  well  as  tough,  it  may  be  impossible,  until 
the  cervix  has  been  dilated. 

If  it  is  important  to  evacuate  the  uterus  quickly,  as  in  cases 
where  there  is  much  haemorrhage,  or  an  offensive  discharge,  the 
cervix  may  be  rapidly  dilated  under  anaesthesia,  by  means  of  Hegar's 
dilators. 


CHAPTEE  XXXII. 


EXTRACTION  OF  THE  FCETUS  IN  PELVIC  PRESENTATIONS. 

It  has  already  been  explained  (see  p.  249)  that,  in  the  manage- 
ment of  pelvic  presentations,  the  most  important  point  is  to  avoid 
premature  interference  with  nature  ;  and  that  artificial  aid,  beyond 
that  afforded  by  external  pressure  upon  the  fundus  uteri,  is  rarely 
required  before  the  stage  at  which  the  arms  have  escaped  and  the 
head  alone  is  still  retained  within  the  vulva,  lying,  no  longer  in  the 
body  of  the  uterus,  but  in  the  vagina  and  distended  cervix.  The 
mode  of  extracting  the  head  under  these  circumstances  has  also 
already  been  described  (see  p.  251). 

Causes  of  impaction  in  breech  presentation. — Undue 
protraction  of  labour  may,  however,  occur,  and  interference  on  that 
account  be  called  for,  at  an  earlier  stage.  This  may  result  in 
breech  presentations — (1),  from  disproportion  between  the  foetus 
and  the  pelvis ;  (2),  from  rigidity  of  the  soft  parts,  such  as  is 
common  in  primiparse,  associated  with  more  or  less  uterine  inertia ; 
and,  (3),  from  the  attitude  of  the  foetus.  In  presentations  of  a 
foot,  or  both  feet,  the  first  or  second  of  these  causes  may  be  in 
operation. 

In  general  the  limbs  of  the  foetus  in  breech  presentations  are  in 
the  same  general  condition  of  flexion  as  in  head  presentations  (see 
Fig.  103,  p.  240),  and  the  feet  are  close  to  the  breech.  Sometimes, 
however,  the  legs  are  extended  upon  the  thighs,  so  that  the  feet 
are  above  the  shoulders,  and  the  toes  close  to  the  head  (see  Fig.  104, 
p.  241).  In  this  case  the  whole  foetus  may  form  a  wedge  with  its 
base  uppermost,  the  dimensions  of  that  base,  formed  by  the  head 
and  feet  together,  being  too  great  for  the  corresponding  diameters  of 
the  pelvis.  The  advance  of  the  foetus  is  thereby  arrested.  Even 
that  part  of  the  wedge  formed  by  the  shoulders  and  arms,  with  the 
legs  added  (see  Fig.  104),  may  be  too  large  to  enter  the  brim,  and 
progress  is  then  arrested  earlier.  If  the  trunk  of  the  foetus  is 
extended,  the  legs  are  not  long  enough  to  allow  the  feet  to  reach 
up  to  the  level  of  the  head.  For  the  formation  of  the  obstructing 
wedge,  it  is  necessary  that  there  should  be  flexion  of  the  foetal  pelvis 
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upon  the  trunk,  owing  to  flexion  of  the  lumbar  and  lower  dorsal 
spine.  Hence,  when  one  leg  is  descending  in  advance,  having 
either  presented  originally  or  been  brought  down  artificially,  the 
obstructing  wedge  is  never  formed,  and  it  is  not  necessary  to 
bring  down  the  second  leg  in  order  to  break  it  up.  For,  in  this 
case,  the  position  of  the  thigh  in  the  genital  canal  causes  some 
extension  of  the  pelvis  upon  the  trunk. 

There  is  also  another  mode  in  which  extension  of  the  legs  causes 
impaction,  or  arrest  of  progress,  in  breech  presentations.  Whgji  the 
extended  legs  lie  on  each  side  of  the_trunk,  they  form,  as  it  were, 
sjflmts  '  keeping  the  trunk  straight,  ancT  preventing  that  lateral 
flexion  of  the  breech  which  is  essential  to  its  escape  under  the 
pubic  arch.  This  cause  comes  into  operation  at  an  earlier  stage 
than  that  at  which  the  wedge  formed  by  the  legs  with  shoulders  or 
head  would  be  obstructed  by  the  pelvis.  If,  however,  the  legs  lie 
at  the  front  of  the  trunk  not  at  the  sides,  they  do  not  altogether 
prevent  the  lateral  flexion,  although  they  must  somewhat  impede 
it,  the  lateral  flexion  of  the  breech  to  one  side  implying  a  deflection 
of  the  feet  toward  the  opposite  side. 

It  is  probable  that  the  position  of  complete  extension  of  the  legs 
upon  the  thighs  is  rarely  an  original  one.  The  limbs  of  the  embryo, 
as  it  grows,  are  naturally  in  a  position  of  general  flexion,  just  as  the 
leaves  are  folded  in  a  bud.  But  some  degree  of  extension  may 
arise  through  foetal  movements,  and  the  legs  may  remain  fixed  in 
the  extended  position  if  the  liquor  amnii  escapes  at  the  moment 
when  extension  exists.  It  has  already  been  explained  that  the 
comparative  want  of  space  in  the  lower  segment  of  the  uterus 
favours  a  partial  extension  of  the  legs  during  pregnancy.  As- 
suming that,  at  an  early  stage  of  labour,  there  is  a  partial 
extension,  like  that  of  tbe  left  leg  in  Fig.  59  (p.  97),  this  may 
be  increased  as  the  breech  descends,  the  legs  being  retarded  by 
friction  against  the  uterine  wall,  and  thus  the  complete  extension 
may  eventually  be  reached. 

In  a  few  cases,  the  extended  position  ot  the  legs  is  inferred  to 
be  primary,  because  the  legs  naturally  take  that  position  after 
the  birth  of  the  child,  and  spring  back  into  it  when  flexed  by 
the  hand. 

Allowance  has  to  be  made  for  the  fact  that,  in  foot  or  breech 
presentations,  labour  is  generally  more  lingering  than  in  vertex 
presentations,  the  half-breech  or  breech  not  causing  so  great  reflex 
stimulus  to  the  pains  by  its  pressure  as  the  head.  But  interference 
becomes  necessary  if  the  mother  begins  to  show  the  constitutional 
effects  of  protracted  labour  (see  p.  427),  or  if  there  is  evidence  of 
impending  asphyxia  of  the  foetus.    Such  evidence  may  consist  of 


EXTRACTION  BY  THE  FEET. 


585 


increased  slowness  and  feebleness  of  the  fcetal  heart,  or  if  the  breech 
has  already  passed  the  vulva,  of  attempted  inspiratory  movements. 
After  version  early  extraction  is  more  frequently  desirable  or 
necessary  than  in  primary  presentations  of  the  foot  ;  first,  because 
the  life  of  the  foetus  has  often  already  been  imperilled  by  the  con- 
dition which  called  for  version  ;  secondlyTbecause  the  version  may 
have  interfered  with  the  natural  position  of  flexion  of~the  arms  ; 
and,  thirdly,  because  some  pelvic  contraction  often  exists  in  cases  of 
shoulder  presentation. 

The  delivery  of  the  foetus  in  pelvic  presentations  consists  of  three 
stages  : — (1),  delivery  of  the  trunk  ;  (2),  liberation  of  the  arms  ; 
(3),  extraction  of  the  head.  The  various  means  of  delivering  the 
trunk  will  first  be  considered. 

Extraction  by  the  feet. — When  one  or  both  feet  are  already 
presenting  traction  on  the  leg  is  the  mode  of  acceleration  to  be 
adopted.  The  patient,  as  a  rule,  may  be  kept  in  the  ordinary  left 
lateral  position.  But,  for  the  final  stage  of  extraction,  there  is  a 
certain  advantage  in  placing  the  patient  in  the  dorsal  position, 
across  the  bed,  the  buttocks  overhanging  the  edge  of  the  bed,  and 
the  feet  rested  on  two  chairs.  The  operator  stands  between  the 
knees.  This  position  allows  an  assistant  to  press  more  effectively 
upon  the  fundus,  and  the  child's  trunk  to  be  more  easily  carried 
forward  in  front  of  the  pubes. 

If  the  foot  is  still  in  the  vagina,  the  operator  seizes  it  by  placing 
the  index  and  middle  fingers  in  front  of  and  behind  the  leg,  just 
above  the  foot,  and  draws  it  outside.  If  necessary,  the  thumb  may 
assist  in  grasping  it.  As  soon  as  the  foot  is  outside  the  vulva,  it  is 
grasped  with  the  aid  of  a  napkin.  As  the  leg  descends,  the  grasp 
is  shifted  higher,  so  that  the  leg  is  held  as  close  as  possible  to  the 
vulva.  If  pains  are  fairly  frequent,  traction  should  be  made 
during  the  pains  only.  In  the  absence  of  sufficient  pains,  the 
traction  should  be  at  intervals,  like  those  of  ordinary  pains.  With 
each  traction  firm  pressure  should  be  made  upon  the  fundus.  The 
object  of  this  is  not  only  to  gain  additional  force,  but  to  prevent 
extension  of  the  arms  above  the  head,  both  by  direct  pressure,  and 
by  stimulating  the  uterus  to  contract. 

Until  the  half-breech  is  resting  upon  the  perineum,  the  direction 
of  traction  should  be  as  far  backward  as  the  perineum  will  allow. 
This  direction  of  traction  will  nevertheless  be  inclined  forward  in 
reference  to  the  axis  of  the  brim  and  that  of  the  upper  half  of  the 
pelvic  cavity.  It  will  therefore  assist  in  rotating  the  presenting 
thigh  under  the  pubic  arch,  and  there  is  no  necessity  for  usiim-  any 
other  means  to  promote  this  rotation.  As  soon  as  the  half  breech 
begins  to  distend  the  perineum,  the  direction  of  traction  must  be 
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shifted  ivather  rapidly  forward.  At  this  stage,  additional  force  may 
he  gained,  if  desired,  hy  hooking  the  index  finger  of  the  left  hand 
in  the  flexure  of  the  other  thigh. 

If  hoth  feet  present,  they  may  hoth  he  brought  down  outside  the 
vulva,  and  grasped  together  for  traction.  If,  however,  the  anterior 
hip  does  not  rotate  readily  under  the  pubic  -  arch,  rotation  will  be 
promoted  if  the  traction  is  made  mainly  upon  the  anterior  leg. 
When  both  legs  come  down,  it  is  sometimes  found  that  the  funis 
passes  between  the  legs,  and  up  the  back  to  the  placenta.  The 
child  is  then  said  to  ride  upon  the  funis.  In  this  case  an  attempt 
should  be  made  to  draw  down  as  much  as  possible  of  the  funis  and 
slip  the  loop  over  one  leg.  If  this  attempt  fails,  the  funis  should 
be  tied  and  divided,  and  the  child  extracted  as  quickly  as  possible. 

Bringing  down  the  leg  in  breech  presentation. — 
If  acceleration  of  labour  is  called  for  in  breech  presentation,  the 
best  treatment  is  to  bring  down  one  leg,  and  then  proceed  to  extract 
by  that  leg  in  the  manner  just  described.  When  the  child  is  in 
its  ordinary  attitude,  it  is  easy  to  accomplish  this,  even  when 
the  breech  has  descended  low  into  the  vagina,  for  the  feet  will  be 
found  close  to  the  breech.  In  general  it  will  not  be  necessary  to 
give  an  anaBsthetic.  If  the  patient  is  on  her  left  side,  the  left  hand 
may  be  used  ;  if  she  is  in  the  dorsal  position,  the  hand  shoidd  be 
chosen  so  that  its  palm  corresponds  to  the  abdomen  of  the  foetus. 
The  foot  of  the  anterior  leg  should  be  taken  if  possible.  If,  how- 
ever the  breech  is  still  high  up,  it  is  not  of  much  consequence  which 
is  taken,  for  the  leg  which  is  brought  down  will  rotate  forward  under 
the  pubic  arch  as  the  foetus  descends. 

If  the  legs  are  extended  upon  the  thighs,  as  shown  in  Fig.  104 
(p.  241),  the  operation  is  much  more  difficult.  In  order  to  seize 
the  foot,  the  hand  must  be  passed  up  higher  into  the  uterus  than  is 
ever  necessary  in  version,  and  even  when  the  foot  is  seized,  there 
may  be  much  difficulty  in  flexing  the  leg,  owing  to  the  resistance 
of  the  uterine  wall.  The  operation  is  therefore  often  more  difficult 
than  any  ordinary  case  of  version. 

The  patient  should  be  placed  under  the  influence  of  chloroform 
to  the  full  surgical  degree,  so  as  to  secure  the  greatest  possible 
relaxation  of  the  uterus.  In  general  as  .in  the  case  of  version, 
it  is  preferable  to  place  the  patient  on  her  left  side,  and  intro- 
duce the  left  hand  and  arm,  as  corresponding  better  with  the 
curve  of  the  genital  canal.  The  hand  must  be  cautiously  passed 
up  into  the  uterus,  in  the  interval  of  pains,  as  for  performance 
of  internal  version.  The  right  hand,  passed  between  the  patient's 
thighs,  makes  counter-pressure  upon  the  fundus.  It  is  no  use 
attempting  to  flex  the  leg  by  the  knee.    The  hand  must  be 
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passed  on  quite  to  the  fundus,  to  reach  the  instep  or  foot.  It  is 
guided  to  the  anterior  foot  by  tracing  up  the  leg  from  the  breech. 
It  is  useless  also  to  attempt  to  flex  the  leg  directly  forward.  The 
foot  must  be  carried  toward  the  opposite  side  of  the  fcetus.  Thus  the 
right  foot  should  be  swept  across  toward  the  left  side  of  the  chest. 
The  effect  of  this  is  to-  turn  the  knee  outward  and  evert  the  thigh. 
There  is  then  room  for  the  leg  in  a  transverse  position,  lying  flat 
against  the  uterine  wall. 

The  operator  is  to  flex  the  leg  and  draw  it  across,  by  placing 
the  index  and  middle  fingers  upon  the  instep.  It  is  not  generally 
necessary  to  use  the  thumb  to  grasp  the  foot.  If  the  thumb  is 
used,  the  closed  hand  occupies  more  space  in  the  uterus. 

Some  eminent  authorities  have  considered  that  the  operation  is 
only  possible  before  the  breech  has  descended  into  the  pelvis,  and 
becomes  impossible  or  dangerous  when  the  breech  is  low  down. 
There  is  room  however  for  the  leg  or  thigh  to  lie  transversely  across 
the  pelvis,  unless  there  is  very  great  general  contraction,  and  also 
across  the  dilated  vagina.  The  chief  difficulty  is  to  pass  the  hand 
past  the  breech,  when  the  breech  is  close  to  the  perineum.  Great 
gentleness  and  caution  are  required  at  this  stage. 

I  have  always  found  it  possible  to  bring  down  a  foot  in  the 
manner  here  described,  and  have  never  had  occasion  to  resort  to 
any  of  the  means  recommended  by  many  eminent  authorities  for 
the  treatment  of  impacted  breech  presentations,  such  as  the  rise  of 
the  soft  fillet,  or  blunt  hook,  or  the  application  of  forceps  to  the 
breech  ;  nor  were  such  means  ever  foimd  necessary  in  389  breech 
presentations  occurring  in  23,591  deliveries  in  the  Guy's  Hospital 
Lying-in  Charity.  The  operator  might,  however,  find  it  impossible 
to  secure  a  leg,  if  the  uterus  were  very  closely  contracted  aroimd  the 
child  after  long  escape  of  the  liquor  amnii,  especially  if  the  breech 
were  close  to  the  perineum,  or  there  were  great  general  contraction 
of  the  pelvis. 

Digital  traction. — The  plan  of  digital  traction  in  breech  pre- 
sentation is  one  which  may  be  tried,  if  labour  is  arrested,  when  the 
breech  is  close  to  the  perineum,  before  recourse  is  had  to  the  plan 
of  bringing  clown  a  foot.  The  index  finger  is  hooked  in  the  flexure 
of  the  anterior  groin  and  traction  made  therewith.  It  may  be  of 
service  to  make  the  traction  alternately  on  the  anterior  and  pos- 
terior groin,  and  so  get  the  benefit  of  leverage.  If  the  vaginal 
space  allows,  the  right  index  finger  may  be  hooked  into  the  anterior 
groin,  and  the  left  into  the  posterior. 

The  soft  fillet.— Traction  by  means  of  a  soft  fillet  is  the  best 
_means  to  employ  in  the  case  0r failure  in  the  attempt  to  bring  clown 
ajeg.    The  fillet  is  sometimes  passed  over  one  thigh  only.  In 
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such,  case  the  anterior  thigh  should  be  choseu  if  possible.  If  the 
fillet  can  be  passed  across  both  thighs,  the  pressure  is  more  dis- 
tributed, and  is  less  likely  to  injure  the  skin  or  soft  parts  of  the 
groin.  It  is  better  still  to  pass  the  fillet  round  the  child's  pelvis 
in  the  following  way.  A  soft  oiled  handkerchief  may  be  used  for 
the  fillet  ;  a  knot  is  to  blTtTed~at  two"  opposite  corners.  By  means 
of  the  forefinger  the  corner  is  to  be  passed  from  without  inwards 
over  the  flexure  of  the  groin  till  the  knot  can  be  reached  between 
the  thighs  and  drawn  down.  In  the  same  way  the  opposite  end  of 
the  fillet  is  to  be  passed  from  within  outwards  over  the  other  thigh. 
The  centre  of  the  fillet  is  then  slipped  up  over  the  buttocks  till  it 
surrounds  the  sacrum,  and  traction  is  made  by  the  ends.  In  this 
way  the  pressure  is  distributed  over  both  groins  and  the  circum- 
ference of  the  pelvis.  If  the  fillet  is  passed  over  one  or  both  thighs 
only,  care  must  be  taken,  if  the  abdomen  looks  forward,  that  it  does 
not  slip  up  from  the  groin  to  the  thigh,  and  so  cause  fracture  of 
the  femur. 

In  place  of  the  handkerchief  a  moderately  broad  strip  of  oiled 
lint  may  be  used.  Astill  better  fillet  may  be  made  of  a  piece  of 
thick-walled  indiarubber  tubing  about  the  size  of  the  little  finger. 
Xstrong  piece  of  tape  is  passed  through  the  tube  and  sewn  to  the 
tube  at  each  end,  the  ends  of  the  tape  projecting  beyond  the  tube. 
The  knotted  ends  of  the  tape  are  then  passed  over  the  flexures  of 
the  groins  from  without  inward  as  before. 

If  the  fillet  cannot  be  passed  over  the  thigh  by  the  index  finger, 
a  large  gum-elastic  catheter,  with  stylet,  may  be  bent  to  a  suitable 
shape,  resembling  that  of  the  blunt  hook,  and  passed  from  without 
inward  over  the  thigh,  having  a  tape  attached  to  its  extremity.  By 
means  of  the  tape,  the  fillet  can  then  be  drawn  into  position.  A 
special  instrument,  or  porte-fillet,  has  been  made  for  this  purpose, 
on  the  principle  of  Bellocq's  sound,  used  for  plugging  the  posterior 
nares,  but  having  a  curve  like  the  blunt  hook.  A  long  piece  of 
whalebone  runs  through  the  central  canal. 

Traction  by  means  of  the  soft  fillet  generally  so  far  breaks  up  the 
opposing  wedge  as  to  allow  the  foetus  to  pass,  unless  there  is  great 
disproportion  between  foetus  and  pelvis.  For  the  traction  on  the 
flexures  of  the  groins  diminishes  the  flexion  of  the  foetal  pelvis  upon 
the  trunk,  and  by  this  means  brings  the  feet  below  the  level  of  the 
head. 

The  blunt  hook.— The  blunt  hook  is  an  instrument  con- 
structed expressly  for  extraction  in  breech  presentation.  It  is  upj, 
however,  desirable  to  use  it,  in  the  case  ofji-living-chiM,  unless  au 
other  meanl  have  failed,  on  account  of  the  injury  which  it  is  liable 
to  do  to  the  skin  and  soft  parts  of  the  groin.    The  instrument  is 
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generally  made  of  steel,  and  the  diameter  of  the  semicircular  curve, 
forming  the  hook,  is  about  two  inches.  The  likelihood  of  injuring 
the  groin  will  be  less,  if,  at  the  time  of  use,  a  piece  of  india-rubber 
tubing,  fitting  the  hook  closely,  is  slipped  over  it.  The  tubing 
should  be  new  for  the  occasion. 

It  is  better  to  place  the  hook  ojct  the  _antexi.or-.thigh.  It  is  passed 
up,  lying  fiat  against  the  thigh,  the  point  directed  toward  the  front 
of  the  foetus.  When  high  enough,  the  point  is  turned  inward,  and 
passed  over  the  flexure  of  the  groin.  Care  must  be  taken  to  feel 
the  point  lying  clear  between  the  thighs,  before  traction  is  made. 
When  the  foetus  is  dead,  the  blunt  hook  is  a  good  means  of  traction, 
and  -will  generally  succeed  in  sufficiently  decomposing  the  obstruct- 
ing wedge,  by  bringing  the  feet  below  the  level  of  the  head.  It 
can  rarely,  however,  be  certainly  known  that  the  child  is  dead, 
unless  the  funis  is  within  reach. 

Forceps. — The  application  of  forceps  to  the  breech  has  been 
recommended  by  some  eminent  authorities.  Forceps  specially 
adjuotexLfor  this  purpose  have  even  been  devised,  and  have  been  dis- 
tinguished by  the  title  of  "  retroceps."  Forceps  of  any  form  are, 
however,  unsuitabkfor  holding  the  breech.  The  tips  of  the  blades 
cannot  be  approximated  without  risk  of  injury  to  the  foetus.  If 
they  remain  divergent,  there  is  a  very  wide  space  between  the 
centres  of  the  blades.  In  consequence  of  this,  not  only  are  the 
forceps  apt  to  slip  off,  but  injury  may  be  done  to  the  maternal 
tissues.  Lusk,  however,,  speaks  highly  of  the  application  of  Tar- 
nier's  axis-traction  forceps  to  the  breech,  one  blade  being  applied 
over  each  thigh  of  the  foetus.* 

~ IFextraction  by  forceps  is  attempted  at  all,  it  should  only  be 
after  the  breech  has  descended  into  the  pelvis.  If  the  breech  has 
rotated,  one  blade  should  be  applied  over  the  sacrum,  the  other 
over  the  anterior  surface  of  one  thigh,  care  being  taken  not  to  injure 
the  genitals  of  a  male.  If  the  breech  has  not  rotated,  it  is  recom- 
mended to  apply  the  blades  over  the  lateral  surfaces  of  the  thighs. 

Bringing  down  the  second  leg.— If  the  child  is  dead,  and 
extraction  is  difficult  on  account  of  disproportion  between  foetus  and 
pelvis,  it  is  desirable  to  bring  clown  the  second  leg,  as  there  is  then 
no  object  in  keeping  the  half-breech  as  a  dilator  for  the  soft  parts. 
In  such  cases,  the  cephalotribe,  applied  over  the  pelvis,  will  afford 
if  necessary,  a  very  powerful  hold  for  traction.  Both  le°*  should 
be  brought  down,  if  possible,  before  its  application.  The  crochet 
hooked  over  the  symphysis  pubis,  may  also  be  used  in  conjunction 
with  traction  on  the  legs.  If  there  is  any  morbid  distension  of  the 
abdomen  (see  p.  491)  perforation  of  it  may  be  required. 
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Liberation  of  the  arms. — The  second  stage  in  extraction 
consists  in  the  liberation  of  the  arms.  When  it  has  been  necessary 
to  accelerate  labour  by  traction,  the  arms  are  retarded  by  friction 
against  the  genital  canal,  and  generally  become  more  or  less 
extended  by  the  side  of  the  head,  instead  of  lying  folded  across  the 
chest  as  shown  in  Fig.  106  (p.  246).  They  then  do  not  slip  out 
from  the  vulva  before  the  shoulders  under  the  influence  of  the 
natural  forces,  but  have  to  be  released  artificially. 

When  the  legs  of  the  fetus  have  escaped,  the  pelvis  should  be 
grasped  in  two  hands,  and  used  for  traction.  Traction  should  still 
be  made  with  the  pains  if  possible,  and  should  be  assisted  by  pres- 
sure upon  the  fundus  uteri.  As  soon  as  the  funis  can  be  reached, 
a  loop  of  it  should  be  drawn  down,  as  in  normal  cases  of  pelvic  pre- 
sentation to  prevent  its  being  put  upon  the  stretch,  and  should  be 
placed  opposite  one  sacro-iliac  synchondrosis,  where  it  is  least 
exposed  to  pressure.  Traction  should  be  continued  until  the 
shoulder-blades  begin  to  reach  the  vulva  ;  then  is  the  time  for 
releasing  the  arms. 

In  easy  cases,  when  the  arms  are  onlyslightly  extended,  the 
anterior  arm~Bhould  be  rekajsejljEirst,.  but,  in  difficult  cases,  ahsajs. 
the  posterior.    For,  if  the  anterior  arm  is  below  the  brim,  it  will"  be 


very  close  to  the  vulval  outlet,  and  can  be  easily  hooked  by  the 
finger.  If  however  one  or  both  arms  are  partly  above  the  brim,  the 
posterior  is  the  easier  to  seize.  For  as  the  trunk  descends  in  the 
direction  of  the  pelvic  outlet,  the  posterior  shoulder  is  necessarily 
lower  than  the  anterior  in  reference  to  the  plane  of  the  brim. 
There  is  also  more  room  posteriorly  for  the  hand  to  be  passed  up  to 
reacb  it.  For  release  of  the  posterior  arm,  the  body  of  the  child 
should  be  held  as  far  forward  as  possible  in  front  of  the  pubes.  The 
patient  being  in  the  left  lateral  position,  the  fingers  of  the  left  hand 
should  be  introduced. 

If  the  extension  of  the  arms  is  only  moderate,  the  elbows  will  still 
lie  in  front  of  the  chest,  below  the  head,  and  the  release  of  the  arras 
is  then  easy.  Four  fingers  of  the  left  hand  are  passed  within  the 
vulva,  lying  flat  against  the  shoulder.  The  fingers  are  run  along 
the  arm  till  the  elbow  is  reached,  and  then  the  index  and  middle 
fingers  draw  the  elbow  downward  and  forward  across  the  chest. 
Care  must  be  taken  that  the  fingers  quite  reach  the  elbow,  and  do 
not  make  the  pressure  upon  the  middle  of  the  humerus  ;  otherwise 
the  humerus  is  likely  to  be  broken. 

~  For  release  of  the  anterior  arm,  the  body  of  the  child  is  held  as 
far  backward  as  possible  ;  and  the  fingers  of  the  right  hand  are  in- 
troduced, and  release  the  arm  in  a  similar  way.  If  the  patient  is 
in  the  dorsal  position,  that  hand  may  be  introduced  the  palm  ol 
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which  corresponds  to  the  abdomen  of  the  child,  for  liberation  of 
each  arm. 

Liberation  of  the  arms  when  much  extended. — Sometimes  the  arms 
are  found  completely  extended  by  the  side  of  the  head.  They  may 
then  become  jammed  with  the  head  in  the  pelvic  brim,  especially  if 
there  is  disproportion  between  the  foetus  and  pelvis.  Liberation  is 
then  much  more  difficult,  both  on  account  of  the  fixation  in  the 
brim,  and  on  account  of  the  difficulty  of  reaching  as  high  as  the  elbow. 

Sometimes  one  arm  is  not  merely  extended  beside  the  head,  but 
displaced  somewhat  behind  it,  and  then  the  difficulty  is  greater  still. 
This  position  is  due  to  a  rotation  of  the  trunk  in  its  descent,  in 
which  the  arm  has  been  left  behind.  The  remedy  is  to  rotate  the 
trunk  back  again  in  the  opposite  direction  and  so  bring  the  arm 
across  the  face.  The  same  proceeding  will  facilitate  the  liberation 
of  the  arm  even  if  only  extended  by  the  side  of  the  head.  The 
posterior  arm  is  to  be  liberated  first  as  in  the  former  case.  The 
trunk  of  the  foetus  is,  therefore,  to*  be  "grasped  with  two  hands  and 
turned  in  such  a  way  as  to  rotate  the  posterior  shoulder  towards  the 
back  of  the  foetus.  The  fingers  must  then  be  passed  quite  up  to 
the  elbow,  and'  the  elbow  must  be  drawn  downwards  and  across 
the  face  of  the  foetus  towards  its  opposite  side. 

"When  the  anterior  arm  is  extended  above  the  brim,  it  is  difficult 
to  reach  the  elbow,  the  foetus  being  tightly  pressed  against  the  sym- 
physis pubis.  To  overcome  this  difficulty,  the  trunk  of  the  foetus 
should  be  rotated,  so  as  not  merely  to  reverse  the  former  rota- 
tion, but  to  carry  the  anterior  shoulder  backward  to  the  side  or 
posterior  part  of  the  pelvis,  and  so  convert  it  into  the  posterior 
shoulder.  The  arm  is  then  drawn  across  the  face,  and  is  in  a 
position  more  easily  accessible.  The  release  of  the  arm,  originally 
posterior,  will  generally  allow  the  foetus  to  descend  lower.  The 
trunk  should,  therefore,  be  drawn  down  as  much  as  possible.  The 
best  mode  of  rotating  the  shoulders  is  to  make  use  of  the  re- 
leased posterior  arm  and  draw  it  forward  across  the  chest  toward 
the  symphysis  pubis.  Thus,  in  a  position  like  that  shown  in 
Fig.  107  (p7  246)  the  left  arm  should  be  drawn  forward  across  the 
chest  on  the  left  side  of  the  mother,  so  as  to  bring  the  left  shoulder 
toward  the  symphysis  pubis. 

If  the  patient  is  on  the  left  side,  the  left  hand  may  be  used  for 
the  release  of  both  arms,  provided  that  the  anterior  shoulder  is 
thus  drawn  backward.  If  she  is  in  the  dorsal  position,  the  hand 
whose  palm  corresponds  to  the  abdomen  of  the  foetus  should  be  used 
for  the  posterior  arm,  the  other  hand  for  the  anterior  arm,  after  the 
shoulder  has  been  rotated  backward. 

If  the  child  descends  with  the  abdomen  looking  directly  forward 
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and  the  arms  cannot  he  brought  down  between  the  thorax  and  the 
symphysis  pubis,  the  thorax  should  be  rotated  so  as  to  bring  one 
shoulder  backward,  and  the  corresponding  arm  should  be  brought 
down  first. 

If  the  child  is  certainly  dead,  and  the  arms  cannot  be  brought 
down  by  the  fingers,  the  small  blunt  hook,  recommended  for 
securing  the  knee  in  version,  or  the  crochet,  may  be  used  to  secure 
them.  In  this  case  it  is  of  little  consequence  if  the  humerus  is 
fractured. 

Delivery  of  the  head. — The  third  stage  in  the  extraction  of 
the  foetus  consists  of  the  delivery  of  the  head.  The  delivery  of  the 
head  through  a  contracted  pelvis  has  already  been  described  (see 
p.  536).  The  extraction  of  the  head  when  detained  only  by  the 
soft  parts  of  the  vaginal  outlet  has  to  be  carried  out  in  the  same 
way  as  in  a  normal  case  of  pelvic  presentation,  and  has  been 
described  at  pp.  251—254. 

Injuries  to  the  foetus  from  extraction  in  pelvic  pre- 
sentation.—Effusions  of  blood  in  the  abdomen  from  damage  to 
the  liver  or  other  viscera,  are  sometimes  found,  as  are  also  effusions 
of  blood  in  the  brain  or  its  membranes.  Effusions  of  blood  may 
also  take  place  in  the  breech  or  genitals.  The  genitals  of  a  male 
may  be  injured  by  fillet,  blunt  hook,  or  forceps.  From  traction  of 
the  neck  may  result  hasmatoma  in  the  sternomastoid  or  other  muscles 
of  the  neck.  This  generally  disappears  without  eventual  ill  result, 
but  sometimes  cicatricial  contraction  leads  to  wry-neck. 

Injuries  to  the  cranial  bones,  due  to  the  pressure  of  a  contracted 
pelvis  have  already  been  described  (see  p.  526).  The  cervical 
vertebra  may  be  separated,  and  the  spinal  cord  or  medulla 
destroyed,  from  the  effect  of  traction  upon  the  neck.  Sometimes 
even  the  body  may  be  completely  pulled  away  and  separated  from 
the  head  but  the  spinal  column  gives  way  long  before  the  soft  parts. 
By  iaw-traction  may  be  produced  fracture  of  the  lower  maxilla,  dis- 
location of  the  maxillary  joint  with  rupture  of  ligaments,  and  also 
iniury  to  the  floor  of  the  mouth. 

In  attempts  to  release  the  arms  the  humerus  may  be  broken  near 
the  middle,  one  of  its  epiphyses  may  be  separated,  or  the  clavicle 
rnav  be  broken.  The  most  likely  lesion  to  be  produced  by  traction 
on  the  leg  is  separation  of  the  lower  epiphysis  of  the  femur;  hut 
this  is  not  common.  The  so-called  congenital  dislocation  of  both 
hips  (see  p  522)  has  been  ascribed  to  traction  on  the  legs  m  pelvic 
presentations,  but  is  really  a  fault  of  development. 
P  A  fractured  humerus  may  be  set  with  softly  padded  splints,  the 
outer  splint  extending  the  whole  length  of  the  arm.  The  arm 
should  be  secured  to  the  side. 


CHAPTER  XXXIII. 


THE   FOECEPS  AND  VECTIS. 


Use  of  the  Vectis. 

The  vectis  is  one  of  the  simplest  forms  of  instrument  which  can 
be  used  for  the  extraction  of  the  head,  hut  its  use  has  been  in 
general,  abandoned  in  favour  of  that  of  forceps,  which  is  found  to 
be  both  a  safer  and  more  effective  instrument. 
The  vectis  consists  of  a  handle  and  single  blade 
(Fig.  200),  having  a  cranial,  but  no  pelvic 
curve.  It  somewhat  resembles  a  single  blade 
of  a  pair  of  straight  forceps,  except  that  the 
cranial  curve  is  much  sharper,  especially  near 
the  extremity  of  the  instrument,  in  order  to 
enable  it  to  take  a  better  hold  of  the  head. 
Thus  the  tip  of  the  blade  is  inclined  at  a 
greater  angle  to  the  axis  of  the  instrument  than 
is  the  case  with  forceps.  It  is  sometimes  stated 
that  a  single  blade  of  a  pair  of  forceps  will 
answer  the  purpose  of  the  vectis  just  as  weU  as 
the  vectis  itself,  but  this  is  not  the  case,  on 
account  of  the  difference  in  curvature. 

The  vectis  is  generally  said  to  act  both  as  a 
lever  and  a  tractor.  Its  essential  action,  how- 
ever, is  that  of  a  tractor  applied  to  one  portion 
only  of  the  head.  A  leverage  action  is  indeed 
called  out  when  the  vectis  is  used  in  the  man- 
ner formerly  recommended,  the  lever  being  the 
head  itself.  The  plan  recommended  was  to 
place  the  vectis  over  the  forehead  and  occiput 
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applied  through  the  vectis ;  the  resistance  may  be  considered  as 
acting  at  the  centre  of  the  head,  which  advances  a  little  at  each 
application  of  the  vectis,  and  lies  therefore  between  the  power  and 
the  fulcrum.    This  method  of  extracting  the  head  by  drawing 
down  first  one  extremity  and  then  the  other  is  analogous  mechani- 
cally to  that  of  getting  a  cork  out  of  a  bottle  by  pushing  first  one 
side  and  then  the  other,  and  also  to  that  oscillatory  or  pendulum 
movement  in  extracting  by  means  of  forceps,  which  will  be  con- 
sidered hereafter.    Although  it  often  may  answer  the  purpose,  yet 
the  repeated  introduction  and  withdrawal  of  the  instrument  are 
more  likely  to  do  injury  than  straight  traction  with  forceps.  The 
process  is  also  troublesome  and  often  ineffective,  since  no  great  force 
can  be  exercised.    The  use  of  the  vectis  in  this  way  has  therefore 
rightly  been  given  up. 

The  vectis  in  occipito-posterior  positions. — The  vectis 
is  now  practically  regarded_by_mqst _aii^ritije^a.An^bjokte  rn-^ 
strument.     There  is'  one  condition,  however,  in  which  precisely 
that  power  is  wanted  which  the  vectis  is  able  to  exercise,  namely, 
the  power  of  drawing  one  pole  only  of  the  head  in  any  required 
direction.    This  is  when  labour  is  arrested  or  protracted  in  occipito- 
posterior  positions  of  the  vertex,  and  the  occiput  fails  to  rotate 
forwards.    The  rotation  may  then  be  effected  either  by  a  force 
actually  directing  the  occiput  forward,  or  by  one  which  causes 
flexion,  since  it  is  through  defect  in  flexion  that  the  inclined  plane 
of  soft  parts  fails  to  turn  the  occiput  forward  as  usual  (see  pp.  180, 
181).    Both  these  indications  are  fulfilled  by  the  use  of  the  vectis. 
If  the  vectis  is  applied  over  the  occiput  and  traction  made  towards 
the  vaginal  outlet,  as  much  forward  as  possible,  first,  flexion  is 
promoted  by  the  descent  of  the  occiput,  and,  secondly,  the  occiput 
is  directly  drawn  forward,  since  the  vaginal  outlet  is  directed 
forwards  in  reference  to  the  direction  of  the  pelvic  axis  at  the  point 
where  the  centre  of  the  head  is  lying  (see  Fig.  16,  p.  18).  rthere- 
fore  consider  that  the  vectis  has  fallen  into  unmerited  disuse,  so  far 
as  regards  this  particular  case.    Even  when  called  in  to  perform 
craniotomy,  after  vigorous  efforts  to  extract  with  forceps  had  failed, 
I  have  found  that  the  occiput  could  be  turned  forward  by  the  vectis 
with  surprising  ease,  and  that  then  extraction  by  forceps  presented 
no  difficulty  whatever.    It  is  generally  recommended  that  forceps 
should  be  applied  in  such  a  case,  and  the  head  drawn  down  m  its 
existing  position.     The  result  almost  always  is  that  the  occiput 
remains  posterior,  although,  if  the  descent  of  the  head  had  been 
effected  by  the  natural  powers,  the  occiput  would  probably  have 
rotated  forwards  at  a  late  stage.    Hence,  although  the  extrac  ion 
may  be  successful,  yet  it  requires  more  force  than  if  the  head  Had 


THE  VECTIS.  595 

been  in  the  usual  position,  and  there  is  a  much  greater  probability 
of  laceration  of  the  perineum.    When  used  in  this  way  to  draw 
down  the  occiput,  the  vectis  does  in  fact  itself  form  a  lever  as  well 
as  a  tractor,  although  the  leverage  should  only  be  just  what  is 
necessary  to  secure  the  tractile  force.    For,  the  blade  being  single, 
the  inclined  plane  formed  by  its  distal  portion  pushes  the  head 
toward  the  centre  of  the  pelvis,  at  the  same  time  that  the  vectis 
itself  is  pushed  against  the  pelvic  wall.    To  avoid  this  pressure  on 
the  pelvic  wall,  a  pressure  different  from  'any  produced  in  forceps 
delivery,  while  downward  traction  is  made  by  the  right  hand  on 
the  handle  of  the  vectis,  the  left  hand  should  be  placed  on  the 
shank,  as  high  up  as  it  can  reach,  and  press  it  towards  the  centre  of 
the  pelvis,  or  at  any  rate  resist  the  pressure  away  from  the  centre  of 
the  pelvis  which  the  traction  calls  into  play.    The  fulcrum  of  the 
lever  here  lies  between  the  power  and  the  resistance,  and  is  formed, 
as  far  as  possible,  by  the  left  hand,  and  not  by  the  pelvis  or  soft 
parts.    It  is  obvious  that  the  pressure  toward  the  centre  of  the 
pelvis  exerted  upon  the  occiput  is  beneficial,  since  it  aids  in  pro- 
ducing flexion,  whenever  the  occiput  is  in  any  degree  lower  than 
the  forehead  (see  Fig.  82,  p.  175). 

The  vectis  is  introduced  in  the  same  way  as  one  blade  of  the 
forceps  The  patient  is  placed  on  the  left  side,  the  left  hand  or 
half  hand  is  introduced  into  the  vagina,  and  the  tips  of  the  fingers 
placed  upon  the  occiput,  just  within  the  rim  of  the  cervix,  if  °the 
cervix  is  not  completely  retracted.  The  blade  is  passed  up  with  its 
convex  side  under  cover  of  the  flexor  surface  of  the  fingers,  and  is 
thus  guided  over  the  head.  The  blade  will  generally  have  to  be 
directed  nearly  in  the  direction  of  the  sacro-Hiac  synchondrosis  or 
somewhat  in  advance  of  that  point.  It  will  be  somewhat  more 
difficult  to  pass  than  a  blade  of  the  forceps,  on  account  of  its  neater 
cranial  curvature.  If  difficulty  is  found,  the  handle  should  at  once 
be  carried  well  'forward  between  the  thighs,  so  that  the  blade  passes 
almost  up  the  hollow  of  the  sacrum.  The  blade  is  then  rotated  into 
its  position  over  the  occiput,  by  depressing  the  handle,  if  the  occiput 
lies  to  the  right,  raising  it,  if  it  lies  to  the  left,  while  at  the  same 
time  the  blade  is  guided  by  the  fingers  in  the  vagina. 

It  need  scarcely  be  said  that  no  one  should  attempt  to  use  the 
vectis  in  this  way  m  occipito-posterior  positions  who  cannot  relv 
upon  h,s  capacity  to  diagnose  with  certainty  the  position  of  the 
neac  it  the  forehead  were  mistaken  for  the  occiput,  harm  would 
result  instead  of  good.  As  soon  as  the  occiput  has  been  brought  to 
look  somewhat  forward  instead  of  backward,  the  vectis  may  be 

Zm'oZ  in""  1VCTy  C°mpleted  by  f°rCePS-  If>  W™>  is 
no  occasion  for  hurry,  lt  ia  well  to  allow  a  short  time  for  the  new 
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moulding  of  the  head  in  its  changed  position  to  take  place.  Delivery 
also  may  sometimes  be  completed  by  the  natural  powers,  when  once 
the  position  of  the  head  has  been  rectified.  There  is  one  condition 
in  which  the  use  of^jhejyectis,  as  above  described,  is. not  available. 
This  is  when  thTh^ad^T^Iready  distending^ the  perineum,  and  so 
close  to  thToutlet "oIlbirplKs;TBirtEeri*T8  no  longer  room  for  the 
combined  movement  of  rotation  with  flexion  to  be  effected  by 

drawing  the  occiput  downward  and 
forward,  especially  when,  as  will 
usually  be  the  case  at  this  stage, 
the  occiput  has  rotated  backward 
into  the  hollow  of  the  sacrum.  If_ 
the  head  is  still  high  in  the  .pelvis,,, 
the  vectisj  applied,  over  Jhe-sxy.i  put, 
may  fail  to  rotate  it.    For,  in  this 
case,  the  forward  inclination  of  the 
line  of  traction,  in  reference  to  the 
axis  of  the  brim,  is  but  slight  and 
the  component  of  the  force  available 
in  producing  rotation  is  compara- 
tively small.    Ijsuch_a  case  it  is 
better  to  draw  "down  the  head  first 
with  forceps,  especially  if  it  is  still 
considerably  overlapped  by  the  edge 
of  the  os  uteii,  until  it  has  nearly 
reached  the  floor  of  the  pelvis,  and 
is  clear  of  the  os  uteri.  TheTor- 
ceps  may  then  be  taken  off,  and  the 
vectis  applied,  in  order  to  produce 
tte"ro"tation,  which,  at  this  stage, 
will  rarely  fail. 

The  vectis  in  brow  presen- 
tation.— A  much  more  rare  con- 
tingency, in  which  the  vectis  may  sometimes  be  of  use,  is  that  of 
brow  presentation.  By  applying  the  vectis  over  the  occiput,  an 
attempt  may  be  made  to  convert  the  presentation  into  a  vertex. 
If  this  fails,  the  vectis  may  be  applied  over  the  chin,  and  another 
attempt  made  to  convert  the  presentation  into  a  face. 


Pig.  201.— The  fillet. 


The  Fillet. 

The  whalebone  fillet  (Fig.  201)  was  another  instrument  intended 
to  exercise  traction  upon  one  pole  of  the  head-  It  was  in  use  at  an 
eiS^TdSTttian  the  forceps,  but  is  now,  with  greater  justice  than 
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the  vectis,  considered  obscletg.  If  placed  over  the  chin,  it  might 
obtain  a  firm  hold,  but  would  be  likely  to  produce  premature 
extension.  If  placed  over  the  occiput,  it  would  be  much  more 
likely  than  the  vectis  to  slip  off.  The  fillet  is  now  worthy  of 
notice  on  one  account  only,  namely,  that  it  would  be  possible  for 
an  accoucheur  to  improvise  the  instrument  out  of  a  strip  of  whale- 
bone, in  the  unlikely  contingency  that  he  had  to  deal  with  a  case  of 
protracted  labour,  and  could  not  obtain  instruments. 


The  Forceps. 

History. — The  midwifery  forceps  were  invented  by  Peter 
Chamberleg,  born  in  1601,  who,  with  his  three  sons,  long  kept  the 
invention  a  secret  for  their  own  benefit.  The  existence  of  a  secret 
method  for  saving  the  lives  of  infants  in  difficult  labour  was  first 
mentioned  in  a  pamphlet  published  in  1647.  The  invention 
gradually  became  known,  but  it  was  not  until  1735  that  Chapman, 
in  a  treatise  on  midwifery,  published  a  description  and  plate  of  the 
instrument. 

The  forceps  of  Chamberlen  did  not  essentially  differ  in  mechanism 
from  the  instrument  now  known  as  the  short  straight  forceps  (Fig. 
202).  Each  blade  is  straight,  viewed  in  profile,  but  has  a  cranial 
curve  to  grasp  the  head,  the  curve  starting  immediately  from  the 
lock.  The  blades  are  fenestrated,  to  lighten  the  instrument  and 
allow  the  head  to  bulge  through  the  fenestras  ;  the  handles  are  of 
metal,  and  looped  somewhat  like  the  handles  of  scissors.  The  lock 
of  Chamberlen's  forceps  was  formed  by  a  fixed  pivot  upon  one  blade, 
which  fitted  into  a  depression  or  mortise  on  the  other  blade.  This 
lock  had  to  be  secured  by  tape  tied  round  it,  to  prevent  the  risk  of 
the  blades  separating.  It  is,  in  fact,  the  embryo  of  the  lock  still 
used  in  French,  German,  and  some  American  forceps  (see  Fig.  203), 
in  which  the  pivot  is  surmounted  by  an  adjustable  screw,  which 
prevents  lateral  separation  at  the  lock,  and  allows  the  tightness  of 
the  lock  to  be  adjusted  by  turning  the  screw.  This  adjustable 
screw  was  first  added  by  Levret,  who  published  a  treatise  on  mid- 
wifery in  1766. 

The  lock  known  as  the  English  lock  (Fig.  202),  which  allows 
the  blades  to  be  joined  mucTmore  easily  than  any  other,  and  is 
sufficiently  firm  for  all  purposes,  was  invented  by  Smellie,  who  also 
covered. the  handles  with  wood,  for  greater  convenience  in  grasping. 
Smellie's  forceps  thus  closely  resemble  the  short  straight  forceps  in 
use  up  to  the  present  day  (Fig.  202). 

The  pelvic  cum.— The  short  forceps  are  only  capable  of  grasping 
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the  head  when  near  the  perineum,  or  after  its  descent  into  the 
cavity  of  the  pelvis.  In  order  to  grasp  the  head  when  arrested  at 
or  above  the  brim,  a  longer  instrument  is  necessary.  Length  may  be 
attained  by  making  the  shanks  parallel  for  a  certain  distance  beyond 
the  lock  before  they  diverge  into  the  cranial  curve.  The  instrument 
thus  formed  constitutes  the  long  straight  forceps  (Fig.  204,  p.  599). 


Fig.  202.— Short  straight  forceps.  Fig.  203.— Short  curved  forceps,  -with 

French  lock. 


It  is  possible  to  apply  it  to  the  head  even  when  high  in  the  pelvis ;  and 
at  the  Eotunda  Hospital,  Dublin,  up  to  a  comparatively  recent  date, 
namely,  up  to  the  mastership  of  Dr.  G.  Johnston,  commencing  in 
1868,  this  instrument  was  in  use  even  for  the  high  forceps  opera- 
tion. A  straight  instrument  is  still  preferred  for  all  cases  by  Prof. 
Lazarewitch  of  Kharkoff.  If,  however,  long  straight  forceps  are 
applied  to  the  head  at  or  above  the  brim,  the  blades  can  neither 
grasp  the  head  in  the  axis  of  the  brim,  nor  can  traction  be  made  in 
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the  direction  of  that  axis.  For  the  axis  of  the  brim  (o  p,  Fig.  16, 
p.  18)  passes  behind  the  tip  of  the  coccyx  when  that  bone  is  in  its 
undisplaced  position,  whereas  the  resistance  of  the  perineum,  even 
when  pressed  backward  to  the  utmost,  must  push  the  shanks  of  the 
forceps  at  the  vaginal  outlet  much  further  forward  than  this  point. 
Practically  the  inclination  of  the  axis  of  the  forceps  to  the  axis  of  the 
brim  cannot  be  less  than  about  20°.  In  flattened  pelves,  especially 
when  the  pelvic  inclination  is  increased,  the 
axis  of  the  brim  is  sometimes  directed  further 
back  than  usual,  and  the  deviation  of  straight 
forceps  from  the  desired  direction  is  then  still 
greater.  The  result  is  that,  when  traction  is 
made,  the  tips  of  the  blades,  being  posterior 
to  the  axis  in  which  the  head  has  to  move, 
are  apt  to  slip  off  the  head  posteriorly.  Also 
the  perineum  is  liable  to  be  injured  from  the 
pressure  made  upon  it  in  retracting  it  to  the 
utmost  extent.  The  difficulty  thus  caused 
by  the  perineum  is  overcome  by  giving  the 
forceps  an  additional  curve,  the  pelvic  curve 
(see  Fig.  203,  p.  598,  Figs.  205,  206,  p. 
603,  Fig.  207,  p.  604).  In  this  way  are 
constituted  curved  forceps,  long  or  short,  as 
the  case  may  be. 

The  invention  of  the  pelvic  curve  has 
generally  been  ascribed  to  Eevret,  or  to 
Smelbe,  who  adopted  it  almost  simultane- 
ously. It  appears,  however,  to  have  been 
previously  used,  although  not  published,  by  Kg  204._Long  straight 
Benjamin  Pugh,  of  Chelmsford.  Levret's  forceps, 
forceps,  introduced  about  1747,  were  long 

and  powerful  curved  forceps  with  iron  handles,  and  the  French,  or 
pivot  and  mortise,  lock.  Benjamin  Pugh,  in  a  treatise  published 
in  1754,  gives  a  figure  of  his  long  curved  forceps,  closely  resem- 
bling the  long  curved  forceps  now  in  use,  and  states  that  he  had 
invented  them  upwards  of  fourteen  years  before,  and  was  accustomed 
to  apply  them  to  the  head  even  when  detained  above  the  brim  of 
the  pelvis. 

The,  long  curved  forceps  are  able  to  grasp  the  head  in  the  axis  of 
the  brim  even  when  the  head  is  arrested  quite  high  up  above  the 
brim  (see  Fig.  207,  p.  604).  But  not  only  is  their  power  of  pre- 
hension superior  to  that  of  straight  forceps,  but  they  are  much 
easier  to  apply.  For  each  blade  passes  more  readily  along  the 
genital  canal,  in  consequence  of  its  having  a  curvature  corresponding 
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to  that  canal,  so  that  the  tip  of  the  blade  always  passes  in  advance. 
But  when  a  straight  blade  is  passed  along  a  curved  canal,  the  point 
which  leads  the  way  is  not  the  tip  of  the  blade,  but  a  point  more 
towards  one  side,  and  the  introduction  is  then  not  so  easy.  The 
advantage  gained  by  long  curved  forceps  is  strikingly  shown  by  the 
diminution  of  the  proportion  of  craniotomy  cases  at  the  Rotunda 
Hospital,  Dublin,  after  their  adoption  by  Dr.  G.  Johnston.  Dr.  G. 
Johnston's  proportion  of  craniotomy  cases  was  only  3-5  per  1000, 
whereas  under  C.  Johnson  (1840 — 1847)  it  had  been  7  "9  per"  1000, 
and  under  Shekleton  (1847 — 1854)  it  had  been  7*2  per  1000.  It 
was  therefore  reduced  to  less  than  one-half  of  what  it  had  formerly 
been.  Similarly  in  the  Guy's  Hospital  Charity,  mainly  owing  to 
the  introduction  of  longer,  firmer,  and  more  effective  forceps,  the 
proportion  of  craniotomy  cases  was  reduced  from  3-6  per  1000  in 
the  interval  1883 — 1854  to  1-2  per  1000  in  the  interval  1854— 
1863,  and  to  the  extremely  low  proportion  of  0*7  per  1000  in  the 
interval  1863 — 1875.  The  ordinary  long-curved  forceps  will  still 
be  found  the  best  instrument,  if  an  instrument  is  wanted  for 
general  use  in  all  cases. 

Axis  traction  forceps. — The  ordinary  long  curved  forceps  have  the 
disadvantage  that  the  direction  of  traction  is  apt  not  to  be  that  in 
which  the  head  is  grasped,  and  in  which  it  has  to  advance,  but  one 
inclined  more  anteriorly.  When  the  handles  are  held  in  one  band 
this  is  indeed  inevitable,  since  the  line  of  traction  must  necessarily 
be  a  straight  line  from  the  centre  of  the  head  to  the  point  at  which 
the  handle  is  held.  This  line  will  make  an  angle  of  from  22°  to 
25°  with  the  axis  of  the  brim,  if  the  pelvic  curve  of  the  forceps 
does  not  exceed  35°,  and  the  forceps  are  held  near  the  end  of  the 
handles.  If  the  forceps  are  grasped  at  the  lock,  the  deviation  is 
somewhat  less.  The  deviation  of  the  line  of  traction  from  the  right 
direction  is  therefore  slightly  greater  than  in  the  case  of  long 
straight  forceps.  The  consequence  of  this  is  that  rather  less  than 
one-tenth  of  the  tractile  force  exercised  is  lost  as  regards  its  effect 
in  causing  advance  in  the  axis  of  the  brim,  and  a  useless  and  inju- 
rious pressure  is  exercised  on  the  anterior  pelvic  wall,  equal  to 
more  than  two-fifths  of  the  tractile  force.*  The  latter  effect  seems 
to  be  of  more  importance  than  the  former,  since  the  ratio  to  the 
traction  exercised  is  more  than  four  times  as  great,  and,  moreover,  the 
loss  of  one-tenth  of  the  force  in  ordinary  cases  is  not  of  much  con- 
sequence, since  there  is  usually  a  sufficient  reserve  of  power  which 
may  be  put  into  action. 

It  will  be  shown,  however,  hereafter,  that  by  the  use  of  two  hands 

•  The  exact  proportion  in  the  former  case,  taking  the  angle  at  25°,  is  1  —  cos.  253,  or 
•0936922,  in  the  latter,  sin.  25°  or  -4226183. 
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in  traction  the  force  exercised  may  be  made  to  act  accurately  in  the 
axis  of  the  brim,  a  fact  which  has  been  rather  overlooked  by  the 
advocates  of  axis-traction  forceps. 

To  avoid  the  disadvantage  of  an  incorrect  direction  of  traction,  a 
third  or  perineal  curve  has  been  added  to  the  forceps,  so  as  to  make 
the  shanks  and  handles  curve  backward  again  round  the  perineum, 
until  the  part  of  the  handles  to  which  traction  is  applied  either 
approximates  more  or  less  to  the  axis  of  the  blades  or  lies  exactly  in 
that  axis.  In  the  latter  case  traction  can  be  made  precisely  in  the 
axis  of  the  brim,  or  of  any  other  part  of  the  pelvis  in  which  the 
head  may  lie.  By  the  axis  of  the  blades  must  be  understood  the 
axis  of  the  extremities  of  the  blades,  since  it  is  by  this  part  of  them 
that  the  propulsive  force  is  mainly  applied  to  the  head. 

A  slight  inverted  curve  has  been  given  to  the  shanks  of  the  forceps 
by  various  authorities,  of  whom  the  earliest  appears  to  have  been  Dr. 
Robert  Wallace  Johnston,  who  published  a  "  System  of  Midwifery  " 
in  1769.  Hubert,  in  1860,  bent  the  handles  of  his  forceps  back 
almost  at  right  angles  till  their  extremities  nearly  reached  the  axis 
of  the  blades.  Aveling,  in  1 8  6  8,  introduced  forceps  with  the  handles 
curved  backward,  so  that  the  whole  instrument  has  a  sigmoid  shape. 
The  inverted  curve  is  not,  however,  carried  far  enough  to  meet  the 
axis  of  the  blades.  Morale's  of  Belgium,  in  1871,  gave  an  inverted 
curve  to  the  shanks  and  first  part  of  the  handles,  finishing  the  handles 
with  a  straight  portion.  In  this  case  also,  the  inverted  curve  was  not 
carried  far  enough  to  meet  the  axis  of  the  blades.  Tarnier,  in  1877, 
introduced  his  now  well-known  axis-traction  forceps  (Fig.  209, 
P.  623).  In  these,  for  the  first  time,  the  cross-bar  by  which  traction 
is  made  lies  accurately  in  the  axis  of  the  blades,  and  anew  principle 
is  also  introduced,  namely,  to  make  the  traction,  not  by  the  handles 
of  the  prehensile  blades,  but  by  traction  rods  jointed  to  them  in  a 
line  with  their  axis.  Tamier's  forceps  first  called  general  attention 
to  the  principle  of  axis-traction,  and  various  modifications  of  them 
have  since  been  introduced.* 

Mechanical  action  of  forceps.— It  is  frequently  stated  that 
the  action  of  forceps  is  threefold,  namely  that  of  a  tractor,  a  lever,  and 
a  compressor.  The  essential  action,  however,  is  that  of  a  tractor  only. 
To  carry  out  this  action  it  is  essential  that  the  instrument  should  be 
so  constructed  as  to  be  capable  of  maintaining  a  firm  hold  of  the  head 
without  slipping.  The  two  blades  of  the  forceps  also  form  a  double 
lever  like  a  pair  of  scissors,  the  fulcrum  being  at  the  lock.  The 
action  of  the  double  lever  is  to  compress  the  head.    This  compression 

•  For  historical  sketches  of  the  various  forms  of  forceps,  see  Tarnier,  "  Description 
de  deux  nouveaux  Forceps,"  Paris,  1877;  and  Aveling,  "The  Curves  of  MklS 
Forceps,  their  Ongin  and  Use."   Obstet.  Trans.,  Vol.  XX  auawiiery 
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of  the  head,  however,  is  not  one  of  the  objects  aimed  at  in  the  use 
of  forceps,  hut  is,  on  the  contrary,  generally  injurious,  and  should 
only  be  carried  so  far  as  is  necessary  to  secure  a  firm  hold.    For  the 
blades  of  the  forceps  being  generally  applied  at  the  sides  of  the 
pelvis,  or  nearly  so,  the  compression  of  the  head  in  the  transverse 
diameter  of  the  pelvis  tends  to  bulge  it  out  in  the  conjugate  diameter 
of  the  pelvis,  where  there  is  generally  least  room  for  it.    It  is  only 
therefore  in  the  comparatively  rare  cases  of  transverse  contraction  of 
the  pelvis  that  the  action  of  the  forceps  as  a  compressor  is  directly 
advantageous.    Besides  the  double  leverage  causing  compression, 
another  kind  of  leverage  may  be  exercised,  not  when  simple  traction 
is  used  with  forceps,  but  only  when  an  oscillatory  or  pendulum 
movement  is  made  with  the  handles,  the  head  being  grasped  tightly 
enough  to  form  an  immovable  mass  with  the  two  blades.    In  this 
case  the  lever  is  formed,  not  by  one  blade  of  the  forceps,  but  by  the 
whole  mass  of  the  head  with  the  two  blades.    It  will  be  seen  here- 
after that  the  oscillatory  movement  in  traction  is  not  generally 
desirable,  though  recommended  by  many  authorities. 

Requirements  of  good  forceps.— In  the  days  when  the 
application  of  forceps  was  looked  upon  as  a  grave  operation,  not  to 
be  lightly  undertaken,  many  obstetricians,  especially  English  obstet- 
ricians, deliberately  chose  a  weak  instrument,  that  they  might  not 
be  tempted  to  exert  too  much  power  with  it.    Hence  forceps  with 
short  handles,  and  thin  shanks  and  blades,  were  much  in  use.  In 
France,  on  the  contrary,  the  pattern  of  Levret's  forceps  was  exten- 
sively followed,  and  the  instrument  was  made  strong,  with  long 
handles.    A  weak  instrument  is,  however,  really  more  dangerous  to 
the  mother  and  child  than  a  strong  one.    If  the  handles  are  not 
long  enough,  and  the  shanks  and  blades  stiff  enough,  to  maintain 
the  hold  on  the  head  under  strong  traction,  the  blades  slip  off  the 
head,  and  diverge  at  their  widest  part,  thus  causing  pressure  on  the 
lateral  pelvic  walls.    At  the  same  time  the  tips  of  the  blades,  as 
they  slip  off,  are  liable  to  injure  the  head,  and  possibly  even  the 
maternal  soft  parts,  if  they  slip  off  anteriorly.    Good  forceps,  there- 
fore, should  have  moderately  long  handles,  (not  less  than  five  inches 
from  the  lock),  and  should  be  as  stiff  as  possible.    The  quality  ot 
stiffness  should  be  tested  by  holding  the  handles  firmly  together, 
and  trying  how  far  the  tips  of  the  blades  can  be  separated  by  the 
finger  and  thumb.    The  advantage  to  be  gained  by  stiffness  is  only 
limited  by  the  consideration  that  the  blades  must  not  be  made  so 
thick  as  to  occupy  too  much  space  in  the  pelvis.    In  the  shanks  a 
little  extra  thickness  of  metal  may  be  employed  without  any  draw- 
back.   The  cranial  curve  should  be  of  medium  sharpness,  so  that 
the  elongated  head  of  average  size  may  be  grasped  uniformly,  ana 
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not  excessively  compressed  either  at  its  centre  or  at  its  extremities. 
A  curve  equivalent  to  the  arc  of  a  circle  nine  inches  in  diameter  is 
found  to  be  generally  the  best.  If  the  curve  is  too  sharp,  the 
forceps  are  more  difficult  to  introduce,  if  it  is  too  flat  they  are  more 
apt  to  slip  off  the  head,  and,  in  both  cases,  the  head  is  unequally 
compressed.  The  tips  of  the  blades  should  be  about  an  inch  apart 
when  the  handles  are  closed,  that  they  may  not  be  liable  to  injure 
the  head  or  neck  by  their  pressure.  The  outside  measurement 
across  the  blades  at  their  widest  part  should  not  be  greater  than 
3f  inches.  The  measurement  is  of  course  increased  somewhat 
beyond  thTs  magnitude  when  the  forceps  are  in  use,  if  either  the 


Kg.  205. — Simpson's  forceps. 


Fig.  206.— Barnes'  forceps. 


head  is  too  large  to  allow  the  handles  completely  to  close,  or  the 
blades  and  shanks  yield  somewhat  under  the  traction  exerted. 

In  long  curved  forceps,  the  length  should  be  sufficient  to  allow 
the  head  to  be  grasped  even  when  arrested  above  the  brim,  without 
its  being  necessary  to  introduce  the  lock  within  the  soft  parts  of 
the  vulva,  and  so  run  the  risk  of  pinching  the  mucous  membrane. 

v  J     1  H  incheS  from  the  ]ock  i3  sufficie»t  for  all  cases. 

If  the  length  is  increased  beyond  this,  the  quality  of  stiffness  is 
unpaired  without  any  corresponding  advantage.  The  pelvic  curve 
should  not  be  greater  than  is  necessary  to  allow  the  head  to  be 
grasped  above  the  brim  in  the  right  direction.    Any  increase  of 
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curve  beyond  this  renders  the  direction  of  traction  more  faulty.  A 
curvature  of  not  more  than  35°  in  all  is  quite  sufficient  (see  Fig. 
201). 

Varieties  of  long  curved  forceps. — A  great  variety  of 
patterns  of  long  curved  forceps  has  been  introduced.  Of  these  the 
best  known  in  this  country  are  Simpson's  forceps  (Fig.  205),  and 

Barnes'*     (Fig.  206). 
Simpson's  forceps  have  the 
most  comfortable  handles, 
the  flanges  below  the  lock 
(see  Fig.   205)  affording 
an  excellent  hold  for  the 
index  and  middle  fingers. 
On  the  other  hand  they 
are  scarcely  long  enough 
for  all  cases  in  which  the 
head  is  high  above  the 
brim.     Barnes'  forceps 
have    a    more  suitable 
length,  though  in  some 
recent  patterns  the  length 
is  carried  to  excess.  The 
two  figures  are  drawn  to 
the  same  scale  and  show 
the  difference  in  length. 
The  loop  above  the  lock 
(see  Fig.  206),  is  also  a 
great  advantage.  It  allows 
the  left  hand  to  grasp  the 
forceps  high  up,  the  index 
finger  beingpassed  through 
the  loop  (see  Fig.  213, 
p.  620).    This  is  a  gain, 
as  will  be  seen  hereafter, 
with  a  view  to  axis  trac- 
tion.   The  expansion  of 
the  shanks  at  this  point  also  aids  in  guiding  the  blades  into  con- 
iunction,  as  they  are  being  locked.    An  excellent  form  of  forceps 
is   a   combination   of   Simpson's  handles  with  the  blades  and 
shanks  of  Barnes'  forceps,  including  the  loop  above  the  loc k 
for  the   insertion   of  the  index  finger  (see  Fig.  207).  With 
this  instrument,  when  two  hands  are  used,  the  index  finger  ot 
.  The  pattern  of  these  is  similar  to  that  of  Lever's  forceps,  except  that  the  handles 
are  increased  in  length. 


Fig.  207.— Long  curved  forceps.  Pattern 
recommended  by  the  author. 
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the  left  hand  may  be  passed  through  the  loop,  or  two  fingers  may 
be  placed  upon  the  flanges,  according  to  circumstances.  When  one 
hand  is  used  the  index  and  middle  fingers  may  be  placed  upon  the 
flanges,  and  a  firmer  hold  thus  obtained  than  when  the  handles 
are  merely  grasped  by  their  sides.  The  cross  pattern  on  the  wood, 
with  which  the  handles  of  Barnes'  forceps  are  usually  made,  with 
the  idea  that  it  makes  the  grasp  more  secure,  should  be  avoided, 
since  it  only  serves  to  abrade  the  hands,  and  afford  lodgment  for 
dirt.  Most  patterns  of  forceps  are  now  made  with  metal  handles, 
to  allow  them  to  be  more  easily  rendered  aseptic. 

If  the  handles  of  the  forceps  are  very  short,  the  operator  cannot 
compress  the  head  firmly  enough  by  grasping  them  to  enable  the 
blades  to  maintain  their  hold.  If  the  hold  on  the  head  is  main- 
tained at  all,  when  the  resistance  is  considerable,  it  is  because 
divergence  of  the  blades  at  their  widest  parts  is  prevented  by  pres- 
sure against  the  pelvic  wall.  Some  obstetric  authorities  have 
deliberately  set  themselves  to  design  forceps  with  which  the  com- 
pression of  the  head  shall  be  exercised  by  the  pelvis,  and  not  by 
the  operator.  Thus  in  Assalini's  forceps,  which  at  one  time  were 
used  by  many,  the  blades  and  handles  are  parallel  and  do  not  cross, 
so  that  practically  no  compression  can  be  exercised  by  the  handles. 
The  straight  forceps  of  Lazarewitch,  with  parallel  blades,  are  made 
on  the  same  principle.  It  seems  obvious,  however,  that  the  pres- 
sure thus  exercised  on  the  pelvic  walls  by  the  wedge-like  action  of 
the  diverging  forceps-blades  is  entirely  unnecessary  and  liable  to  be 
injurious.  It  is  much  better  that  the  pelvis  should  be  subjected 
only  to  so  much  pressure  as  is  inevitable  in  the  passage  of  the  head, 
and  that  the  compression  should  be  exercised  by  the  operator,  who 
can  then  estimate  what  force  he  is  exerting,  and  limit  it  to  that 
amount  which  is  necessary  to  maintain  his  grasp  of  the  head. 
Forceps  with  parallel  blades  are  also  more  difficult  to  adjust. 
Moreover,  if  the  pelvis  happens  to  be  wide  in  its  transverse 
diameter,  although  contracted  in  the  conjugate,  considerable  diver- 
gence of  the  blades  at  their  widest  part  will  be  allowed,  and  they 
are  then  liable  to  slip  off  the  head.  AU  forceps  should  there- 
lore  have  crossing  and  not  parallel  blades,  and  the  handles  should 
be  fairly  long.  Excessive  compression  of  the  head  is  best  avoided 
by  allowing  an  internal  measurement  of  not  less  than  three  inches 
between  the  blades  at  their  widest  part,  when  the  handles  are 
closed,  and  one  of  not  much  less  than  an  inch  between  the  tips  of 
the  blades.  1 

Disadvantages  and  advantages  of  straight  forceps.— 

It  has  already  been  explained  that,  when  the  head  is  arrested  at 
or  above  the  brim,  it  is  impossible  with  straight  forceps  of  any 
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length  either  to  grasp  the  head,  or  to  make  traction,  in  the  right 
axis,  because  the  coccyx  and  perineum  force  the  handles  forward 
(see  pp.  597,  598).  In  the  high  forceps  operation,  therefore,  there 
is  no  question  of  the  superiority  of  the  long  curved  forceps  over  any 
form  of  straight  forceps,  and  the  statistics  of  the  Rotunda  Hospital, 
Dublin,  already  quoted  (see  p.  599),  are  sufficient  to  demonstrate 
this  superiority.  Moreover,  since  the  pelvic  axis  is  nearly  straight 
for  the  first  part  of  its  course,  there  are  many  cases  in  which  the 
head  has  entered  the  pelvic  cavity,  and  which  would  be  generally 
classed  as  cases  of  the  low  forceps  operation,  in  which  almost  the 
same  degree  of  disadvantage  as  to  direction  attends  the  use  of 
straight  forceps,  because  the  proper  direction  of  traction  is  still  the 
axis  of  the  brim  (see  Fig.  16,  p.  18),  and  in  which  curved  forceps 
have  therefore  the  superiority.  It  is  only  after  the  centre  of  the 
head  has  passed  the  central  plane  of  the  pelvis,  that  straight  forceps 
can  grasp  the  head  exactly  in  the  right  direction.  When  it  has 
done  so,  the  head  will  be  already  almost  beginning  to  distend  the 
perineum,  especially  if  it  has  become  much  elongated  by  mould- 
ing, and  by  formation  of  the  caput  succedaneum  (see  Fig.  208, 
p.  607). 

The  only  straight  forceps  much  used  in  this  country  are  the  short 
straight  forceps  (Fig.  202,  p.  598),  in  which  the  bow  of  the  blades 
springs  directly  from  the  lock,  without  any  straight  portion  of 
shank.  These  are  adapted  only  for  those  cases  of  the  low  forceps 
operation  in  which  the  head  is  resting  on  the  perineum,  or  its  centre 
at  any  rate  is  below  the  central  plane  of  the  pelvis.  But  even  in 
these  cases,  the  wide  expansion  of  the  blades,  springing  directly  from 
the  lock,  is  apt  to  endanger  the  perineum  (Fig.  208,  p.  607),  while, 
if  the  long  curved  forceps  are  used,  the  shanks  lie  further  forward, 
out  of  the  way.  Moreover,  the  greater  facility  of  passing  the  blade 
of  curved  forceps,  owing  to  its  pelvic  curve  corresponding  to  the 
curve  of  the  genital  canal  (see  pp.  599,  600),  is  quite  manifest  even 
in  low  forceps  operation.  There  is  a  further  advantage  in  using  the 
long-curved  forceps  for  all  cases,  in  that  the  operator  is  spared  the 
necessity  of  carrying  in  his  bag  a  pair  of  straight  forceps  in 
addition. 

Straight  forceps  have,  indeed,  a  few  counterbalancing  advantages. 
In  the  first  place,  when  the  head  is  near  the  outlet,  the  operator  can 
make  traction  exactly  in  the  axis  of  the  plane  of  the  pelvis  in  which 
the  centre  of  the  head  is  lying,  by  simply  pulling  in  the  line  of  the 
handles,  whereas,  with  curved  forceps,  this  can  only  be  effected  by 
a  combined  use  of  the  two  hands,  as  will  hereafter  be  explained. 
In  the  second  place,  if  it  is  desired  to  rotate  the  head,  this  can  be 
done  by  merely  rotating  the  handles  on  their  own  axis.  With 
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curved  forceps,  the  head  could  only  be  rotated  by  turning  the  instru- 
ment round  so  that  its  pelvic  curve  is  in  the  reverse  direction  of  that 
of  the  genital  canal,  and  it  would  then  become  more  inconvenient 
than  straight  forceps. 

Neither  of  these  points,  however,  is  often  of  much  practical  import- 
ance. As  regards  the  first,  when  the  head  is  passing  the  outlet,  it 
is  no  great  disadvantage  to  have  the  direction  of  traction  inclined 
somewhat  anteriorly  as  regards  the  pelvic  axis.     On  the  contrary, 


it  may  sometimes  even  be  an  advantage.  For  it  is  found  that,  in 
extraction  by  forceps,  the  risk  of  laceration  is  much  greater  to  the 
perineum  and  posterior  vaginal  wall  than  to  the  anterior  vaginal 
wall.  Thus,  vesico-vaginal  fistula?  very  rarely  result  from  forceps 
delivery  undertaken  betimes,  but  much  more  frequently  from  labour 
having  been  left  too  long  unassisted.  Again,  when  the  head  is  near 
the  outlet,  the  natural  expulsive  force  is  inclined,  in  reference  to 
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the  pelvic  axis,  toward  the  posterior  wall  of  the  genital  canal.  If, 
therefore,  traction  is  made  in  conjunction  with  the  pains,  its  direc- 
tion ought  to  be  inclined  somewhat  anteriorly,  that  the  resultant 
of  the  two  forces  may  act  nearly  in  the  direction  of  the  pelvic  axis 
at  the  point  where  the  centre  of  the  head  is  lying  (see  Fig.  16, 
p.  18). 

As  regards  the  second  point,  it  is  not  usually  desirable,  m 
occipito-posterior  positions,  to  attempt  to  rotate  the  head  actively 
with  the  forceps.  The  only  condition  in  which  such  rotation  is 
desirable  is  in  face  presentations,  when  the  chin  remains  posterior 
(see  pp.  238,  239)  and  extraction  by  forceps  becomes  necessary. 
This  is  the  only  instance  in  which  straight  forceps  have  a  decided 
advantage  over  curved  forceps,  if  the  blades  are  applied  to  the  sides 
of  the  face.  Its  occurrence,  however,  is  so  rare  that  it  is  hardly 
worth  while  for  practitioners  in  general  to  carry  straight  forceps 
always  with  them,  with  a  view  to  their  use  in  this  contingency. 
There  are  some  cases,  also,  in  which  the  head  is  arrested  near  the 
outlet  and  the  usual  internal  rotation,  bringing  the  occiput  forward, 
has  failed  to  take  place.  In  these,  straight  forceps  may  be  applied 
to  the  sides  of  the  head,  and  so  used  as  to  assist  the  rotation  of  the 
long  diameter  of  the  head  into  the  anteroposterior  diameter  of  the 
pelvis.  The  same  effect,  however,  may  be  produced  by  curved 
forceps,  if  these  are  applied  diagonally  as  regards  the  pelvis,  the 
upper  blade  being  more  anterior  than  the  lower,  if  the  head  lies  in 
the  first  or  left  occipitoanterior  position.  The  blades  will  then 
grasp  the  head,  if  not  exactly  at  the  sides,  yet  with  some  approxi- 
mation to  this  position  ;  and,  as  the  head  rotates,  the  blades  will  be 
turned  toward  the  sides  of  the  pelvis,  and  the  handles  will  turn 
forward.  Moreover,  by  carefully  sweeping  the  handles  toward  the 
front,  a  greater  leverage  for  rotation  of  the  head  can  be  exercised  by 
curved  than  by  straight  forceps.  The  only  case,  therefore  in  which 
straight  forceps  have  a  decided  advantage  being  one  of  such  rare 
occurrence,  it  is  better  for  practitioners  in  general  to  accustom  them- 
selves to  use  a  single  pair  of  forceps  for  all  ordinary  cases,  both  of 
the  low  and  high  forceps  operation,  and  so  learn  to  rely  more  upon 
their  instrument  and  acquire  greater  dexterity  in  its  use.  It  will  be 
seen,  however,  hereafter  that  axis-traction  forceps  have  a  superiority 
in  some  difficult  cases  of  the  high  forceps  operation. 

The  pelvic  curve  should  not  amount  to  more  than  from  30  to 
35°  in  all  If  the  curve  is  increased  beyond  the  necessary  amount, 
the  deviation  of  the  line  of  traction  from  the  correct  direction  is 
increased,  and  then  both  the  loss  of  power  and  the  useless  and 
injurious  pressure  on  the  anterior  pelvic  wall  are  increased  more  than 
in  proportion     the  deviation.    In  the  forceps  shown  m  Fig.  203 
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p.  598,  the  pelvic  curve  is  too  great,  amounting  to  about  49° ;  and 
the  same  is  true  of  many  foreign  patterns  of  forceps. 


Application  op  Forceps. 

The  indications  for  the  use  of  forceps  under  various  circumstances 
have  been  already  discussed.  Certain  conditions  are,  however,  neces- 
sary in  all  cases.  These  are  that  the  membranes  should  be  ruptured 
that  the  os  uteri  should  either  be  fully  dilated,  or  at  any  rate  suffi- 
ciently so  to  allow  the  blades  to  be  passed  through  it  without  diffi- 
culty, and  that  a  catheter  should  first  be  passed,  to  make  sure  that 
the  bladder  1S  emptied.  The  rectum  should  also  be  empty.  The 
blades  shoidd  be  warmed  to  a  comfortable  temperature  in  hot  water 
lubricated  with  oil  and  great  care  should  be  taken  to  make  sure 
that  they  are  perfectly  clean  and  free  from  any  septic  material.  To 
this  end  the  instrument  should  not  only  be  cleaned  with  scrupulous 
care  after  use,  but  immediately  before  use  it  should  be  immersed  in 
a  warm  solution  of  carbolic  acid,  of  a  strength  of  at  least  1  in  40 

Position  of  the  patient.— On  the  Continent,  and  in  America,  it  is 
usual  to  place  the  patient  in  the  lithotomy  position  at  the  edge  of 
the  bed  •  m  this  country  she  is  kept  in  the  usual  left  lateral  posi- 
tion, the  hips  being  merely  brought  near  to  the  edge  of  the  bed,  the 
knees  drawn  up  toward  the  abdomen,  and  the  head  and  shoulders 
directed  toward  the  opposite  side  of  the  bed,  so  that  the  trunk  lies 
transversely.  The  latter  position  involves  much  less  disturbance  of 
the  patient,  and  has  a  great  advantage  in  point  of  delicacy.  It  also 
allows  the  application  of  the  forceps  and  the  use  of  traction  quite  as 
well  and  indeed  better.    For,  with  the  lithotomy  position,  the  hips 

™L  qffi  •  °irhan?  the  Cdge  °f  the  bed>  oth™  fc«e  is  not 
room  sufficiently  to  depress  the  handles  in  the  high  forceps  opera, 
taon,  and  such  a  position  may  be  difficult  to  maintain.  The  litho- 
tomy position  is  more  convenient  only  at  the  last  stage  of  extrac- 

vTr'  The^bl  6  °f        f0rCePS  W  t0  be  -ried  fontard 

over  the  abdomen.    Even  this  movement  may  be  accomplished 

nu"e  "or  iWlth  ^  ^  P°siti°n  *  tbe  knee  *  -iseT by  the 
nurse  or  other  assistant  (see  Fig.  214,  p.  624).     The  mode  of 

out  !h  1  °  TCh  m°re  difficult'  if  not  ^Possible,  to  carry 
out,  when  the  patient  is  in  the  dorsal  position.  The  lateral  vJ 
Uon  j  therefore,  to  be  preferred.     The  application  is  fs  er  if  Se 

e0  rf  "o7te  to  ^e  idge  °f  the  bed>  b«  six 

,   uwcver,  essential,  as  wiU  be  seen  hereafter,  and,  if  the 
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patient  is  nervous,  it  is  possible  to  apply  the  forceps  without 
changing  her  position. 

Anaesthesia. — If  the  labour  is  being  conducted  without  anaesthesia, 
there  is  an  advantage  in  avoiding  an  anaesthetic  for  the  application 
of  forceps.    For  any  anaesthetic  diminishes  the  force  of  the  pains 
which  would  otherwise  act  in  conjunction  with  the  tractile  force. 
Moreover,  for  the  application  of  the  forceps  the  anaesthesia  must  be 
either  short  of  the  stage  which  completely  abolishes  self-control,  or 
must  be  pushed  nearly  to  the  full  surgical  degree.    An  attempt  to 
apply  forceps  in  the  stage  of  rigidity  and  spasm  might  cause  injury. 
If  the  anaesthetic  is  to  be  given  to  the  full  surgical  degree,  there 
should  of  course,  as  in  any  other  surgical  operation,  be  a  skilled 
administrator,  who  devotes  himself  to  this  duty  alone.  Generally, 
the  application  of  the  blades  does  not  cause  much  pain  in  skilled 
hands.    If,  therefore,  chloroform  is  being  given  during  the  labour, 
it  may  be  continued  during  the  application  of  the  blades  to  the 
extent  of  deadening  pain  without  quite  abolishing  self-control,  and 
may  be  given  to  somewhat  greater  degree  when  traction  is  made. 
If  Junker's  inhaler  is  being  used,  the  patient  may  be  allowed  to 
work  the  pump  herself,  since  she  will  leave  off  working  it  before 
becoming  deeply  narcotised.     If,  however,  the  patient  is  very 
nervous  and  difficult  to  control,  especially  if  she  is  a  primipara  in 
whom  there  is  danger  of  the  perineum  being  ruptured,  there  is  a 
great  advantage  in  having  an  assistant  to  administer  the  anaesthetic, 
and  in  having  it  given  to  a  pretty  full  extent  at  the  final  stage  of 
extraction,  since  otherwise  a  sudden  movement  at  the  height  of  a 
pain  may  render  it  impossible  for  the  operator  to  prevent  a  rupture. 

Introduction  of  blades.— In  straight  forceps  the  two  blades  are 
exactly  alike,  and  it  is  therefore  of  no  consequence  which  blade  the 
operator  takes  up  first.  With  curved  forceps  he  must  select  the 
upper  or  lower  blade.  With  the  lock  made  as  it  usually  is  made, 
it  is  better,  both  with  straight  and  curved  forceps,  to  introduce  the 
lower  or  left  hand  blade  first.  With  curved  forceps,  if  an  inex- 
perienced operator  feels  at  first  any  doubt  which  blade  is  the  lower 
and  which  is  the  upper,  he  should  lock  the  blades  together,  and 
hold  them  in  a  position  similar  to  that  which  they  are  to  occupy 
when  applied  to  the  head,  noticing  that  the  concavity  of  the  pelvic 
curve  of  the  forceps  must  look  forwards. 

In  the  application  of  short  straight  forceps,  most  of  the  older 
authorities  direct  that  the  blades  are  to  be  applied  to  the  sides  ol 
ithe  head,  towards  whatever  part  of  the  pelvis  these  may  look 
Hanv  have  considered  it  essential  that  an  ear  should  be  felt,  before 
rihe  blades  are  introduced,  that  the  exact  position  may  be  deter- 
mined.   The  blades,  however,  pass  so  much  more  readily  at  tlie 
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sides  of  the  pelvis  than  in  any  other  direction,  that  even  those  who 
endeavour  to  place  them  at  the  sides  of  the  head  are  very  liahle,  in 
point  of  fact,  to  apply  them  more  in  reference  to  the  sides  of  the 
pelvis.  Accordingly,  it  is  now  the  usual  plan,  even  if  straight 
forceps  are  used,  not  to  pay  much  regard  to  the  position  of  the 
head,  hut  apply  the  blades  one  at  each  side  of  the  pelvis.  In  the  case 
of  the  long  curved  forceps,  it  is  generally  taught  that  the  blades 
should  be  applied  at  the  sides  of  the  pelvis,  without  regard  to  the 
position  of  the  head. 

The  position  of  the  head  should,  however,  be  exactly  determined 
in  the  first  instance,  not  so  much  that  any  great  difference  in  the 
position  of  the  blades  should  be  aimed  at  in  consequence,  but  rather 
that  the  operator  may  be  made  aware  of  any  unusual  position,  such 
as  a  diagonal  or  nearly  transverse  position  of  the  long  diameter  near 
the  outlet,  or  an  occipito-posterior  position,  which  involves  an 
increased  risk  of  rupture  of  the  perineum.  The  ear  cannot  generally 
he  felt  when  the  head  is  strongly  flexed  and  much  elongated  with- 
out putting  the  patient  to  considerable  pain.  Feeling  the  ear, 
moreover,  is  quite  unnecessary  for  the  diagnosis  of  the  exact  position! 
This  may  be  made  out  with  certainty  from  the  sutures  and  fonta- 
nelles,  or  from  the  sutures  alone,  if  the  fontanelle  within  reach  is 
lost  in  the  caput  succedaneum  (see  p.  193). 

In  the  directions  which  follow,  it  will  be  assumed  that  long 
curved  forceps  are  used.  The  mode  of  introduction  is,  however" 
identical  for  short  straight  forceps,  except  that  the  handle  of  each 
blade  has  not  to  be  held  so  far  forward  (see  Fig.  209).  Such 
forceps  are  of  course  not  to  be  used  unless  the  head  is  close  to  the 
outlet  as  shown  in  Fig.  209. 

When  the  head  is  close  to  the  outlet  and  the  usual  rotation  has 
taken  place,  the  blades,  if  applied  exactly  at  the  sides  of  the  pelvis, 
will  grasp  the  head  nearly  at  its  sides,  or  in  an  only  slightly 
diagonal  position.  The  sides  of  the  pelvis  may  in  this  case  be 
followed  exactly  in  adjusting  the  blades.  If,  however,  the  head  is 
higher  in  the  pelvis,  and  its  long  diameter  diagonal,  or  if  it  has 
descended  quite  to  the  outlet,  and  the  long  diameter  remains 
diagonal  from  failure  of  rotation,  there  is  a  slight  advantage  in 
attending  somewhat  to  the  position  of  the  head  in  adjusting  the 
lorceps.  Suppose,  for  instance,  that  the  head  lies  in  the  first  or  left 
oecipito-anterior  position.  Each  blade  may  be  passed  up  at  the 
side  ol  the  pelvis,  in  the  position  in  which  it  is  found  to  glide  up 
most  readdy.  But,  in  adjusting  the  blades  for  locking,  the  upper 
blade  may  be  brought  slightly  anterior  to  the  middle  line,  and  the 
lower  blade  slightly  posterior  (see  Fig.  212,  p.  615).  This  will 
cause  the  handles  (of  curved  forceps)  to  incline  somewhat  down- 
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wards,  or  to  the  patient's  left  side.  Then,  as  the  head  is  drawn 
down  in  the  grasp  of  the  forceps,  and  the  usual  internal  rotation 
takes  place,  the  handles  will  first  rotate  to  the  front,  and  then  pro- 
bably somewhat  over  toward  the  right  side.  For  the  blades  will 
have  grasped  the  head  somewhat  diagonally,  though  not  quite  so  much 

so  as  if  they  had  been 
adjusted  at  first  pre- 
cisely at  the  sides  of 
the  pelvis.  Similarly 
if  the  head  lies  in  the 
second  or  right  occipi- 
toanterior position,  the 
upper  blade  may  be 
brought  slightly  poste- 
rior to  the  middle  line 
in  adjusting  the  for- 
ceps, and  the  lower 
blade  slightly  anterior. 
If,  however,  any  inex- 
perienced operator  feels 
any  rmcertainty  in  the 
diagnosis  of  the  posi- 
tion of  the  head,  or  if 
it  is  obscured  by  the 
caput  succedaneum,  he 
may,  without  any  dis- 
advantage of  conse- 
quence, regard  only 
the  sides  of  the  pelvis 
in  adjusting  the  blades. 

In  the  high  forceps 
operation,  when  the 
head  is  at  or  above  the 

*      brim    it  is  generally 
Fig.  209.—  Introduction  of  the  first  or  lower  blade  of  >  °   .  •■ 

short  straight  forceps.   (After  Tyler  Smith.)  taught  that  the  blades 

are  to  be  applied  at  the 

sides  of  the  pelvis,  but  some  American  authorities  have  advised  that 
they  should  be  applied  at  the  sides  of  the  head.  Such  a  recom- 
mendation is  not  easy  to  carry  out.  For  in  the  flattened  pelvis 
the  loug  diameter  of  the  head  is  generally  almost  transverse,  and  the 
sacral  promontory  forms  a  great  obstacle  to  passing  the  blade  oi  the 
forceps  over  the  side  of  the  head  which  lies  posteriorly.  Moreover, 
if  the  blades  could  be  applied  anteriorly  and  posteriorly,  or  nearly 
so,  the  advantage  of  the  pelvic  curve  of  the  forceps  would  be  lost, 
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being 


and  this  curve  would  become  an  absolute  inconvenience 
directed  toward  the  lateral  pelvic  wall. 

The  best  plan  is  to  follow  the  same  rule  as  when  the  head  is  lower 
down  in  the  cavity,  provided  that  the  long  diameter  of  the  head  lies 
obliquely,  namely,  so  far  as  possible  to  adjust  the  blade  corresponding 
to  the  anterior  side  of  the  head  somewhat  anterior  to  the  middle 
line,  and  the  other  somewhat  posterior.    The  head  will  then  not  be 


I'ig.  210.— Introduction  of  first  or  lower  blade  of  long  curved  forceps. 

quite  so  much  bulged  out  in  the  diameter  engaged  in  the  conjugate 
diameter  of  the  pelvis,  as  if  the  blades  were  exactly  lateral,  and,  as 
he  head  descends  in  the  pelvis,  the  pelvic  curve  of  the  forceps  will 
be  more  nearly  m  accordance  with  that  of  the  genital  canal,  after 
the  internal  rotation  of  the  head  has  taken  place. 

diameter  nfTT'  iS  S°  decided^  flattened  that  ^g 

diameter  of  the  head  lies  almost  exactly  transversely,  it  is  better  to 

adjust  one  blade  over  the  forehead,  and  the  other  over  the  oipSJttS 
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is  to  say,  to  place  the  blades  at  the  sides  of  the  pelvis.  The 
pressure  of  the  forceps  will  then  not  he  so  likely  to  displace  the  long 
diameter  of  the  head  out  of  the  most  favourable  position  as  it 
would  be  if  the  blades  caught  the  head  obliquely.  The  head  will 
probably  be  drawn  through  the  contracted  brim  in  its  original 
transverse  position.     After  the  head  has  passed  the  brim,  and 


Fig  211  —Introduction  of  second  or  upper  blade  of  long  curved  forceps.  The  dotted 
line  indicates  the  path  of  the  tip  of  the  hlade  over  the  head,  as  the  blade 
is  brought  into  its  final  position,  somewhat  anterior  to  the  right  side  of  the  pelvis 
(the  head  being  in  the  first  position.) 

internal  rotation  commences,  the  forceps  may  be  taken  off  and 
re-applied,  or  they  may  be  loosened  sufficiently  to  allow  the  head 
to  rotate  within  the  blades  under  the  influence  of  the  pelvic 
pressure. 

Introduction,  of  lower,  blade. — The  operator  sits  at  the  bed-side, 
opposite"  the  patient's  hips.  The  left  hand  or  half-hand  is  intro- 
duced into  the  vagina,  the  back  of  the  hand  directed  towards  the 
patient's  left  side.    If  the  margin  of  the  cervix  can  still  be  felt,  the 
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tips  of  the  fingers  are  placed  upon  the  head  just  within  the  cervix, 
so  as  to  make  sure  that  the  hlade  of  the  forceps  passes  within  the 
cervix  and  not  outside  it.  If  the  cervix  has  retracted  quite  out  of 
reach,  the  passage  of  the  blade  in  the  right  direction  is  easily 
secured,  simply  by  keeping 
the  tip  of  the  blade  in  close 
contact  with  the  head.  The 
lower  blade  of  the  forceps, 
warmed  and  oiled,  is  taken  in 
the  right  hand,  and  the  end 
of  the  handle  held  very 
lightly  between  the  tips  of 
the  thumb  and  two  or  three 
fingers.  The  blade  is  guided 
up  along  the  flexor  surface  of 
the  hand  till  the  point  of  the 
blade  rests  on  the  head,  just 
under  the  tips  of  the  fingers 
(see  Figs.  210,  p.  613).  The 
handle  is  at  first  somewhat 
raised  and  directed  rather  for- 
ward, so  as  to  allow  the  tip 
of  the  blade  to  lead  the  way 
along  the  curve  of  the  genital 
canal.  As  the  blade  passes 
up,  the  handle  is  carried 
somewhat  backward.  As 
soon  as  the  tip  of  the  blade 
rests  on  the  head,  the  curva- 
ture of  the  blade  must  be 
made  to  correspond  with  that 
of  the  head,  to  secure  easy 
progress  ;  for  if  the  tip  of 
the  blade  impinges  upon 
the  head  at  an  angle,  it  will 
push  the  skin  of  the  head  up 

in  a  fold,  and  will  be  thereby  arrested.  For  this  purpose  it  is 
generally  necessary  to  raise  the  handle  somewhat  further.  In  push- 
ing on  the  blade  into  position  over  the  head,  the_essential  point  is 
J.9  .hold.Jhe.  handla_vcry  lighily,.and  . overcome  any  resistance  by 
change  of  direction,  and  not  by  the  use  of  force.  As  the  blade 
passes  on,  the  handle  is  lowered  and  carried  backward,  until  the 
shank  rests  against  the  perineum.  The  flat  inner  surface  of  the 
handle  should   look  nearly  downwards  (see  Fig.  210).  The 


Fig.  212. — Diagram  to  illustrate  introduction 
of  second  or  upper  blade  of  long  curved 
forceps,  the  head  being  in  the  first  posi- 
tion, a  b,  lower  blade  already  intro- 
duced, adjusted  somewhat  posterior  to 
the  left  side  of  the  pelvis,  c  d,  position 
of  upper  blade  as  it  approaches  the 
head,  c' d',  its  final  position  just  before 
locking,  adjusted  somewhat  anterior  to 
right  side  of  pelvis,  c  c',  d  d',  paths  of 
end  of  handle  and  of  tip  of  blade.  The 
fiat  internal  surface  of  the  handle  looks 
at  first  backwards  and  slightly  upwards, 
finally  upwards  and  slightly  forwards,  in 
consequence  of  the  rotation  of  the  blade. 
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easy  passage  of  the  blade  in  this  manner  is  a  proof  that  it  is  going 
in  the  right  direction. 

The  lower  blade  having  been  passed,  the  handle  should  be  given 
to  the  nurse  or  other  assistant,  who  is  to  hold  it  firmly  enough  to 
prevent  its  rotating,  keeping  it  backward  against  the  perineum 
(Fig.  211,  p.  614).  If  no  assistant  is  available,  the  handle  maybe 
allowed  to  rest  on  the  back  of  the  left  wrist,  while  the  left  hand  is 
passed  into  the  vagina  to  guide  the  upper  blade  into  position.  It  is 
always  preferable,  however,  to  have  an  assistant  to  hold  the  handle, 
if  possible. 

Introduction  of  upper  Made. — If  the  patient's  hips  are  completely 
overhanging  the  edge  of  the  bed,  the  upper  blade  may  be  placed  in 
exactly  the  same  way  as  the  lower,  the  handle  being  depressed 
instead  of  raised.  Frequently,  however,  the  edge  of  the  bed  inter- 
feres somewhat  with  the  handle  being  fully  depressed.  Intro- 
duction is  then  facilitated  by  the  plan  of  carrying  the  handle  at 
first  far  forward  close  beneath  the  patient's  left  thigh,  instead  of 
depressing  it  so  much.  The  effect  of  this  is  that  the  blade  passes 
at  first  not  up  the  side  of  the  pelvis,  but  nearly  opposite  the  right 
sacro-iliac  synchondrosis,  a  direction  in  which  there  is  generally 
more  free  space  than  in  any  other  (Fig.  211).  When  it  has  passed 
up  to  the  required  level,  it  is  brought  round  into  position  over  the 
head,  at  the  side  of  the  pelvis,  or  somewhat  anterior  to  the  middle 
line  if  the  head  is  lying  in  the  first  position,  by  carrying  the  handle 
backward  and  slightly  depressing  and  rotating  it.  Thus,  as  this 
blade  passes  up,  the  inner  flat  surface  of  the  handle  looks  at  first 
nearly  backwards,  but  eventually  upwards,  or  upwards  and  some- 
what forwards  (see  Fig.  212).  To  guide  the  blade  within  the 
cervix,  the  left  hand  is  passed  into  the  vagina  in  the  same  way 
as  for  the  lower  blade,  the  back  of  the  hand  being  directed  to 
the  patient's  right  side,  and  somewhat  backward  (Fig.  211, 
p.  614). 

Locking  the  blades. — The  blades  having  been  passed  in  this  way, 
the  lock  will  be  found  in  the  right  position  for  adjustment.  For 
locking,  the  blades  must  be  passed  to  the  same  level,  and  the  flat 
surfaces  of  the  handles,  and  therefore  also  the  blades,  must  be 
exactly  opposite  each  other.  If  one  handle  is  found  to  project  more 
outside  the  vulva  than  the  other,  it  must  be  passed  in  a  little 
further,  or  the  other  slightly  withdrawn,  until  the  two  are  exactly 
equal.  It  happens  not  unfrequently  that  both  blades  tend  to  turn 
somewhat  backward  into  the  spaces  opposite  the  sacro-iliac  synchon- 
droses, where  is  more  room  for  them  than  at  any  other  part  of  the 
pelvis.  This  tendency  is  increased  if  there  is  a  long  rigid  peri- 
neum, which  pushes  the  handles  forward,  and  thereby  tilts  the 
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upper  part  of  the  blades  backward.    If  the  forceps  cannot  be  locked, 
from  the  handles  not  being  opposite  to  each  other,  this  rotation  of  the 
blades  will  be  found  most  frequently  to  be  the  cause  of  difficulty ; 
for  the  effect  of  it  is  that  the  flat  interior  surfaces  of  both  handles  are 
inclined  forward,  instead  of  being  exactly  opposite  to  each  other. 
To  overcome  the  difficulty,  the  lower  handle  should  be  taken  in  the 
right  hand  and  the  upper  handle  in  the  left,  and  both  handles  pressed 
backward  toward  the  perineum.    This  will  bring  the  upper  part  of 
the  blades  forward  over  the  head  to  the  sides  of  the  pelvis.    At  the 
same  time,  both  handles  are  to  be  rotated  in  opposite  directions  until 
the  flat  surfaces  exactly  face  each  other,  and  the  forceps  will  then  at 
once  lock.   In  making  this  adjustment,  as  has  already  been  mentioned, 
it  is  a  good  plan,  when  the  long  diameter  of  the  head  is  diagonal,  to 
bring  the  blade  corresponding  to  the  anterior  side  of  the  head  in 
front  of  the  middle  line,  and  the  other  behind  it.     The  upper 
blade  will  then  be  somewhat  anterior,  when  the  head  is  in  the  first 
position,  the  lower  blade,  when  the  head  is  in  the  second  position. 
If  the  handles  can  be  easily  brought  together,  or  nearly  brought 
together  after  locking,  it  is  a  sign  that  the  blades  are  rightly  ad- 
justed within  the  uterus.    As  the  blades  are  locked,  if  the  lock  is 
near  to  the  vulva,  care  must  be  taken  that  no  mucous  membrane  or 
hair  is  caught  in  it. 

When  the  forceps  are  locked,  the  finger  should  be  introduced  to 
make  sure  that  the  blades  are  properly  applied  to  the  head  and 
within  the  os  uteri.  Not  more  than  about  one-third  of  the  fenestra 
of  the  blades  should  be  felt  lying  free  below  the  head.  If  the  head 
is  very  large  and  much  elongated,  nearly  the  whole  of  the  fenestra 
may  be  in  contact  with  the  head.  If,  when  traction  is  made,  a 
greater  and  greater  proportion  of  the  fenestra  can  be  felt  below  the 
head,  this  will  indicate  that  the  blades  are  slipping  off. 

There  is  generally  a  groove  round  the  handles°of  the  forceps,  to 
enable  the  handles  to  be  tied  together.  Tying  the  handles  is,  how- 
ever, quite  unnecessary.  If  they  are  held  lightly  in  the  intervals  of 
traction,  the  forceps  will  not  become  unlocked ;  and  it  is  important 
that,  m  these  intervals,  the  head  should  be  entirely  relieved  from 
the  pressure  of  the  blades.  If,  therefore,  the  operator  should 
desire  to  tie  the  handles  together,  in  order  to  be  able  entirely  to 
let  them  go,  they  should  be  tied  only  quite  loosely,  sufficiently  to 
prevent  their  becoming  unlocked,  but  not  to  cause  any  pressure 
upon  the  head. 

If  the  handles  are  found  completely  to  close  together  with  mode- 
rate pressure,  it  is  a  sign  that  the  head  is  small,  and  is  not  "rasped 
m  one  of  its  long  diameters.  If,  on  the  other  hand,  they  remain 
considerably  apart,  it  may  be  inferred  that  the  head  is  large,  or  is 
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seized  in  one  of  its  long  diameters.    If  the  separation  of  the 
handles  is  very  great,  a  hydrocephalic  head  may  he  suspected. 

Mode  of  making  traction. — If  the  pains  are  still  normal  in  cha- 
racter, traction  should  he  rnnrlg  mil^^Tm^ng  t>ip  pm'"«,  so  tliat  the 
artificial  help  may  be  combined  with  the  natural  force.  The  only 
exception  to  this  is  the  case  in  which,  at  the  final  stage  of  extrac- 
tion, there  is  danger  of  the  perineum  being  ruptured,  especially 
when  the  patient  is  a  prixnipara,  and  difficult  to  control.  It  is  then 
often  better  to  extract  the  head  in  the  interval  of  pains,  so  that  the 
exact  degree  of  force  may  be  regulated,  and  may  not  be  liable  to  be 
disturbed  by  a  sudden  expulsive  effort.  If  the  pains  have  become 
ineffective,  and  occur  only  at  long  intervals,  or  if  the  uterus  has 
passed  into  the  state  of  continuous  action^  traction  should  be  made 
at  intervals  corresponding  to  those  of  the  natural  pains  ;  for  dis- 
continuous pressure  is  less  likely  to  be  injurious,  both  to  mother  and 
child,  than  continuous  pressure,  the  circulation  being  restored  in  the 
intervals  of  rest.  The  handles  should  be  compressed  during 
traction,  and  the  compression  should  be  proportional  to  the  tractile 
force  exerted,  so  that  a  firm  hold  may  be  maintained  on  the  head. 
In  the  intervals  of  traction,  the  compression  should  be  taken  off. 

Resistance  of  cervix. — In  those  cases  in  which  forceps  are  applied 
with  a  cervix  not  yet  fully  dilated,  before  any  effort  is  made  at 
extraction,  the  operator  should  ascertain  whether  the  resistance  to 
the  advance  of  the  head  is  clue,  in  part  or  in  whole,  to  the  cervix. 
For  this  purpose  moderate  traction  may  be  made  on  the  handles 
with  the  right  hand,  while  the  left  hand  is  passed  into  the  vagina 
to  feel  whether  the  effect  of  this  traction  is  to  put  the  cervix  on  the 
stretch,  and  to  what  extent.  In  general,  if  the  cervix  is  the  cause 
of  difficulty,  it  will  be  the  external  os  which  forms  the  obstacle. 
In  some  cases,  however,  especially  when  labour  has  been  brought 
on  rapidly  in  consequence  of  some  condition  dangerous  to  the 
mother,  such  as  eclampsia,  the  internal  os  will  be  found  to  be  not 
fully  dilated,  and  to  be  forming  a  rigid  barrier.  If  the  obstruction 
is  due  to  incomplete  dilatation  of  the  cervix,  much  longer  time  must 
be  allowed  for  delivery  with  the  forceps,  often  as  much  as  an  hour 
or  even  two  hours.  Otherwise  the  cervix  is  likely  to  be  lacerated, 
and  then  there  is  an  increased  risk  of  septic  absorption  and  pelvic 
cellulitis,  as  well  as  of  subsequent  chronic -uterine  disease  set  up  by 
the  ununited  laceration  and  consequent  eversion  of  the  cervix.  In 
order  to  bring  about  gradual  dilatation  of  the  cervix  the  traction 
must  be  gentler  and  more  continuous  than  when  the  obstruction  is 
due  to  the  pelvis,  and  the  finger  should  be  frequently,  if  not  con- 
stantly, testing  the  degree  of  strain  which  is  placed  upon  the  tissues. 
In  some  cases  of  contraction  of  the  brim  the  cervix  is  not  fully 
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dilated  because  the  head  is  arrested,  above  the  brim,  and.  not  able  to 
descend  upon  it  and  complete  the  dilatation  after  the  escape  of  the 
liquor  amnii.  It  may  then  be  necessary  to  make  powerful  traction 
at  first,  to  cause  the  head  to  enter  the  pelvis  and  descend  upon  the 
cervix,  and  then,  when  this  stage  has  been  reached,  to  be  very 
gentle,  and  allow  ample  time  for  the  cervix  gradually  to  yield. 

When  no  part  of  the  resistance  is  due  to  the  cervix,  extraction 
may  be  made  more  rapidly,  especially  if  the  perineum  also  forms 
no  obstacle.  But  in  all  cases  of  forceps  delivery  there  should  be  no 
hurry,  and  time  should  be  allowed  for  moulding  of  the  head.  The 
time  required  for  extraction  in  such  cases  may  vary  from  a  few 
minutes  to  half  an  hour  or  more,  according  to  the  resistance  en- 
countered. 

Direction  of  traction. — -The  object  is  in  general  to  make  traction 
in  the  clirectioifof  tSat  part  of  the  pelvic  axis  (see  Fig.  16,  p.  18), 
in  which  the  centre  of  the  head  lies.  This  is  the  direction  in  which, 
if.  the  forceps  are  correctly  applied,  the  head  is  grasped  by  the 
upper  portions  of  the  blades,  that  is  to  say,  by  those  portions  which 
alone  communicate  to  it  the  onward  impulse  (see  Fig.  213,  p.  620). 
In  a  normally  shaped  pelvis  it  must  be  remembered  that  the  direc- 
tion of  the  axis  is  practically  straight  as  far  as  the  central  plane  of 
the  pelvis,  and  that  it  is  inclined  at  an  angle  of  55°  or  60°,  nearly 
two-thirds  of  a  right  angle,  to  the  axis  of  the  woman's  body.  Trac- 
tion has  therefore  to  be  made  as  nearly  as  possible  in  the  axis  of 
the  brim,  downward  and  backward,  with  any  position  of  the  head, 
from  one  quite  above  the  brim  to  one  in  which  the  advanced  part  of 
the  head  is  beginning  to  press  upon  the  inclined  perineal  body  or 
pelvic  floor,  the  centre  of  the  head  having  reached  the  central  plane 
of  the  pelvis.  From  this  point  onward  the  direction  of  traction 
must  be  carried  rather  rapidly  forward,  until  at  the  outlet,  if  the 
perineum  was  previously  intact,  the  direction  has  been  changed 
through  an  angle  of  as  much  as  135°,  and  is  now  almost  horizon- 
tally forward,  in  reference  to  the  axis  of  the  mother,  the  handles 
of  the  forceps  being  carried  up  over  the  abdomen.  (See  Fig.  16, 
p.  18,  and  Fig.  214,  p.  624.) 

Direction  of  traction  in  flattened  pelves. — In  flattened  pelves  there 
is  ol'ten  posterior  obliquity  ofTrTe~TOeTns  in  reference  to  the  axis  of 
the  brim,  especially  if  the  pelvic  inclination  is  increased.  Regard 
must  then  be  paid  to  the  "  curve  of  the  false  promontory. "  If  the 
head  is  lying  loose,  high  above  the  brim,  when  the  forceps  are 
applied  over  it,  the  centre  of  the  head  may  lie  behind  the  axis  of 
the  brim,  the  head  being  held  back  by  the  anterior  uterine  wall,  in 
consequence  of  the  posterior  obliquity  of  the  uterus.  Traction  must 
then  be  made  at  first  a  little  more  forward  than  the  axis  of  the  brim, 
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in  order  to  get  the  head  to  enter  the  brim.  A  little  later,  when 
the  centre  of  the  head  is  passing  the  brim  and  rounding  the  pro- 
montory of  the  sacrum,  the  backward  inclination  of  the  traction 
should  be  somewhat  increased,  so  as  to  bring  the  head  into  the 
hollow  of  the  sacrum.  Then,  as  in  the  ordinary  case,  the  traction 
should  be  continued  in  nearly  the  same  direction  till  the  advanced 


Kg.  213. — Mode  of  making  axis  traction  with  ordinary  long  curved  forceps.  A,  centre 
of  head,  as  grasped  by  the  forceps,  p,  q,  forces  exerted  by  the  two  hands.  H  d,  e  f, 
directions  of  forces,  p,  Q.  A  x,  A  y,  perpendiculars  from  a  upon  e  f,  h  d.  a  b,  axis 
of  brim,   k,  resultant  of  p  q. 

part  of  the  head  begins  to  press  upon  the  pelvic  floor,  and  after- 
wards shifted  rather  rapidly  forwards. 

When,  however,  the  uterus  is  active,  and  the  head  is  pressed 
down  upon  the  brim,  the  centre  of  the  head  will  generally  lie,  if 
anything  anterior  to  the  axis  of  the  brim  from  the  first :  for  the 
uterine  force  presses  the  head  downward  and  forward  in  reference 
to  the  axis  of  the  brim,  and  the  last  lumbar  vertebra  pushes  it  for- 
ward somewhat  over  the  edge  of  the  brim,  if  it  is  too  large  readily 
to  enter.  Any  Naegele-obliquity  which  may  exist  (see  pp.  5 1 6- 
518)  will  also  bring  the  centre  of  the  head  more  forward.  In  this 
case  the  traction  must  from  the  first  be  directed  well  backward, 
somewhat  more  posteriorly  than  the  axis  of  the  brim. 

Axis  traction. — The  only  way  in  which,  with  long  curved  forceps, 
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it  is  possible  to  exercise  traction  accurately  in  the  direction  of  the 
pelvis  axis  at  the  brim  or  at  any  other  point,  and,  at  the  same  time, 
in  the  direction  of  the  upper  halves  of  the  blades,  is  to  grasp  the 
handles  with  two  hands.  The  mode  in  which  traction  can,  in  this 
way,  be  made  in  the  axis  of  the  brim,  assuming  that  an  equal 
tractile  force  is  put  out  by  the  two  hands,  is  illustrated  in  Fig.  213, 
p.  620.  The  forceps  are  held  by  the  right  hand  at  the  extremity  of 
the  handles,  and  by  the  left  hand  near  the  lock,  the  forefinger 
being  passed  through  the  loop  above  it.  The  mechanical  conditions 
necessary  to  secure  the  required  result  are  two.  First  the  product 
of  the  force  p  exercised  by  the  left  hand  and  the  perpendicular  A  y 
from  the  centre  of  the  head  upon  its  direction  must  be  equal  to  the 
product  of  q,  the  force  exercised  by  the  right  hand  and  the  corre- 
sponding perpendicular  a  x  upon  its  direction.  The  operator  need 
not,  however,  trouble  himself  about  this  condition,  for,  in  order  to 
fulfil  it,  he  has  only  so  to  pull  that  the  handles  are  not  carried 
either  forward  or  backward. 

The  second  condition  is  not  quite  so  easy  to  fulfil  exactly.  It  is 
that  the  lines  of  traction  with  the  two  hands  must  be  equally  in- 
clined to  the  axis  of  the  brim.  The  two  lines  of  traction  (x  F,  t  d, 
Fig.  213)  will  then  meet  upon  the  axis  of  the  brim  a  b,  and  the 
direction  of  r,  the  resultant  of  the  two  forces,  will  coincide  with  the 
axis  of  the  brim.  It  will  be  seen  by  the  figure  that  the  inclination 
of  the  two  forces  to  each  other  ought  to  be  about  a  right  angle,  with 
forceps  of  the  ordinary  shape  and  length,  assuming  that  °the  two 
hands  pull  with  equal  force.* 

The  following  is  then  the  rule  for  exercising  axis-traction  with 
ordinary  forceps.  Grasp  the  forceps  in  the  way  shown  in  the 
figure.  Let  the  right  forearm  be  inclined  slightly  forwards  (at  an 
angle  of  about  15°)  in  reference  to  the  handles  of  the  forceps,  and 
the  left  forearm  be  about  at  right  angles  to  the  right.  Then  pull 
with  each  hand,  not  directly  forward  to  the  chest,  but  in  the  line  of 


The  conditions  are  that  pxat  =  qxax,  and  that  y  d,  x  f,  the  direction  of  the 
forces  p  q,  are  equally  inclined  to  the  axis  of  the  brim.   Also  p  =  q,  if  the  two  hands 
pull  with  equal  force.  Therefore  a  v  =  a  x,  since  pxay=qxa  x.    The  for  ™  Z 
at  h  »  equivalent  to  a  force  p  acting  at  a  in  a  parallel  direction  together  with  a  couplf 
p  x  ay.   The  force  q  acting  at  E  is  equivalent  to  a  force  q  acting  at  a  in  a  parallel 
direction  together  with  a  couple  q  x  a  x.   Adding  the  two  together,  the  couples  canee 
each  other,  smce  they  are  equal  and  act  in  opposite  directions.   Hence  the  f orces  p 
and  q  acting  on  the  handles  are  equivalent  to  equal  and  parallel  forces  p  and  o  acting 
at  a  the  centre  of  the  head.    Since  these  are  equal  and  equally  inclined  to  thl  axl 
of  the  bnm,  their  resultant  n  must  act  along  a  b,  the  axis  of  the  brim.   Hence  the 
original  forces  p  and  q  acting  on  the  handles  are  equivalent  to  a  single  resultant  n 
acting  at  the  centre  of  the  head,  and  in  the  axis  of  the  brim.  It™UoW?ttS? 
and  x  ,.•  must  meet  on  a  b  the  axis  of  the  brim,  since  the  resultant  of  the  two  origma 
forces  must  pass  through  their  point  of  intersection.  onginal 
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the  corresponding  forearm,  and  let  both  hands  pull  with  equal 
strength. 

The  forearms  will  naturally  he  in  the  position  above  described, 
namely,  about  at  right  angles  to  each  other,  if  the  elbows  are  kept 
near  the  sides.  The  inclination  of  the  two  arms  to  the  forceps  is 
also  that  at  which  the  hands  can  most  easily  and  naturally  grasp 
them.  In  order,  therefore,  to  make  axis-traction  with  ordinary 
forceps,  the  operator  has  not  to  make  any  careful  estimate  of  angles. 
He  has  only  to  take  hold  of  the  forceps  in  the  right  way,  and  hold 
them  in  the  most  natural  manner,  keeping  his  elbows  near  his  sides, 
and  merely  to  remember  that  the  traction  of  each  hand  ought  not  to 
be  directly  toward  the  chest,  but  in  the  line  of  the  corresponding 
forearm. 

It  is  obvious  that  for  axis-traction  exercised  in  this  way  Barnes 
forceps  have  an  advantage  over  Simpson's,  since  the  loop  above  the 
lock  in- the  former  gives  a  convenient  hold  for  the  left  hand  at  a 
greater  distance  from  the  end  of  the  handles  than  the  flanges  of 
Simpson's  forceps.  With  the  forceps  shown  in  the  figure  (see  also 
Fig.  207,  p.  604)  the  finger  should  be  passed  through  the  loop,  not 
rested  on  the  flanges,  if  axis-traction  is  desired. 

The  case  given  above  is  the  most  simple  one.  If  the  hands  pull 
with  unequal  strength,  the  desired  result  may  be  attained  in  many 
different  wa>.  Thus,  if  the  left  hand  pulls  more  strongly  than  the 
right,  or  if  the  left  hand  grasps  the  forceps  higher  up  the  shanks, 
the  proper  direction  of  traction  for  the  left  hand  is  not  directed  so 
much  backward,  and  the  two  directions  of  traction  need  not  diverge 
by  so  great  an  angle  as  a  right  angle. 

By  this  method  it  is  possible,  with  ordinary  forceps,  to  secure 
axis-traction  with  considerable  approximation,  if  not  with  absolute 
exactitude  ;  and  a  slight  deviation  from  the  true  direction  is  not  of 
much  consequence.  Suppose,  for  instance,  that  the  deviation  is  1 0°  ; 
then  the  amount  of  force  lost  as  regards  the  advance  'of  the  head  is 
only  about  one  fiftieth  of  the  whole,  and  the  unnecessary  pressure 
on  the  pelvic  wall  about  one  thirty-sixth  of  the  force  employed. 

The  mode  in  which  the  use  of  two  hands  enables  the  traction  to 
be  made  more  backward  than  it  otherwise  could  be  may  be  explained 
by  saying  that  the  two  blades  of  the  forceps,  united  in  one  mass  with 
the  head,  form  a  lever,  the  fulcrum  being  the  point  grasped  by  the 
left  hand  and  fixed  by  the  traction  of  that  hand.  The  traction  ot 
the  right  hand,  applied  at  the  end  of  the  handles  and  inclined  for- 
wards, therefore  tends  to  tilt  the  centre  of  the  head,  at  the  opposite 
end  of  the  lever,  backwards. 

In  all  cases  in  which  the  head  lies  at  or  above  the  brim  or  at 
some  height  in  the  cavity  of  the  pelvis  it  is  desirable  to  adopt  the 
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plan  of  traction  with  two  hands  which  has  heen  here  described  ;  for 
even  if  the  operator  does  not  trouble  himself  about  judging  exactly 
the  correct  position  of  the  arms,  the  resultant  force  is  likely  to  be 
more  nearly  in  the  right  direction  than  if  traction  were  made  simply 
from  the  centre  of  the  head  to  the  lock  or  end  of  the  handles.  If 
resistance  is  slight,  there  is  no  harm  in  drawing  with  the  right  hand 
only,  two  fingers  being  placed  over  the  flanges,  or  one  finger  through 
the  loop  above  the  lock,  and  this  method  allows  the  left  hand  to  be 
passed  into  the  vagina  in  order  to  feel  the  tension  of  the  cervix,  or 
judge  whether  the  blades  are  keeping  in  position ;  for  the  pressure 
on  the  anterior  pelvic  wall  so  produced  is  not  then  likely  to  be  great 
enough  to  do  any  mischief. 

Traction  to  he  steady,  not  oscillatory.—  As  a  rule  traction  should  be 
steady  in  the  direction  judged  to  be  the  right  one,  without  any 
swaying  of  the  handles  of  the  forceps,  although  such  a  "  pendulum 
movement"  has  been  recommended  by  many  authorities.  The 
exceptional  cases  in  which  an  exertion  of  leverage  by  oscillatory 
movement  of  the  handles  is  admissible  will  be  considered  hereafter. 
If,  however,  the  head  is  found  not  to  advance,  it  is  desirable  some- 
what to  vary  the  direction  of  traction  in  a  tentative  way,  to  see  if 
some  direction  may  not  be  found  in  which  traction  is  more  effective ; 
for  the  operator  may  not  have  been  quite  accurate  in  his  judgment 
of  the  direction  of  the  pelvic  axis  at  the  point  where  the  centre  of 
the  head  is  lying,  or  there  may  be  some  peculiarity  of  the  pelvis 
which  he  has  not  been  able  to  discover. 

Amount  of  force  to  be  exerted.—  Experience  alone  can  enable  the 
practitioner  to  judge  accurately  the  amount  of  force  which  may  be 
exerted  with  safety  to  the  mother,  and  the  time  during  which  it  may 
safely  be  prolonged.    It  is  to  be  remembered  that  the  use  of  forceps 
as  compared  with  craniotomy  in  a  doubtful  case,  is  an  operation  for 
the  interest  of  the  child,  and  that  it  is  not  justifiable  seriously  to 
endanger  the  mother,  in  order  to  save  the  child.    In  a  difficult  case 
the  operator  may  find  it  necessary  to  get  counter-pressure  by  placing 
his  knees  or  feet  against  the  edge  of  the  bed,  and  having  an  assistant 
to  press  against  the  patient's  buttocks,  in  order  to  keep  her  in  posi- 
tion.   A  person  not  of  great  muscular  power  may  sometimes  have  to 
put  out  as  much  tractile  force  as  he  can  exert  in  a  steady  manner 
Cases  are  sometimes  recorded,  especially  abroad,  in  which  two 
persons  have  combined  their  strength  in  pulling  the  handles  This 
is  probably  never  safe  for  the  patient.    Even  a  strong  man  should 
be  cautious  about  putting  out  his  full  strength,  and  may  with 
advantage  practise  with  a  dynamometer,  so  as  to  learn  to  be  able  to 
estimate  the  amount  of  force  which  he  is  exerting     The  amount  of 
force  which  may  be  used  legitimately  with  forceps  has  been  estimated 


624 


THE  FORCEPS. 


as  considerably  exceeding  100  lbs.  ;  but  there  has  never  been  any 
satisfactory  determination  of  the  limit  of  force  which  is  really  safe 
for  the  mother. 

Mode  of  traction  at  the  vaginal  outlet. — When  the  head  begins  to 
distend  the  perineal  body,  or  inclined  plane  of  soft  parts  forming 
the  pelvic  floor  (see  Fig.  85,  p.  180),  the  mode  of  traction  should 
be  altered.    The  resistance  is  now  due  to  the  soft  parts,  and  has  to 


Fig.  214. — Mode  of  delivering  head  through  vulval  outlet. 

be  overcome  rather  by  gradual  extension  than  by  great  force,  in 
order  to  avoid  laceration  as  far  as  possible.  The  right  hand  alone 
may  now  be  used  for  traction,  while  the  left  hand  is  used  to  esti- 
mate the  tension  placed  upon  the  vaginal  outlet,  or  to  shield  the 
perineum  by  pressure  exercised  in  front  of  the  sacro-sciatic  liga- 
ments, in  the  manner  recommended  for  cases  of  ordinary  labour 
(see  p.  212),  and  shown  in  figure  214.  The  inclination  of  the 
tractile  force  forward  in  reference  to  the  axis  of  the  genital  canal 
is  not  now  a  disadvantage,  since  it  is  chiefly  the  posterior  wall  ot 
the  genital  canal  which  is  in  danger  of  laceration,  and  the  natural 
expulsive  force  is  itself  inclined  backward  toward  that  posterior 
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wall.  In  primiparse,  and  in  all  cases  where  laceration  of  the 
perineum  appears  to  be  threatened,  much  time  should  he  allowed 
at  this  stage,  and  the  vaginal  outlet  should  be  very  gradually- 
stretched,  in  imitation  of  nature,  by  successive  efforts,  with 
intervals  between.  If  the  uterus  is  acting  vigorously,  traction 
with  the  forceps  should  not  he  made  with  the  pains,  but  only 
in  the  intervals.  During  the  pains  the  too  rapid  advance  of  the 
head  should  be  checked,  partly,  as  in  natural  labour,  by  pressure 
upon  it  with  the  left  hand,  partly  hy  actually  resisting  it  with 
the  forceps,  the  handles  heing  pressed  rather  hack  instead  of  carried 
forward. 

Grasp  of  right  hand  to  be  shifted,, — As  the  head  first  hegius  to 
approach  the  outlet,  traction  may  he  made  hy  the  right  hand 
grasping  the  handles  in  the  usual  way,  two  fingers  being  rested 
on  the  flanges,  or  one  finger  passed  through  the  loop  above  the 
lock.    The  handles  Lave  now  to  be  swept  rather  rapidly  forward, 
■and  eventually  carried  up  somewhat  in  front  of  the  abdomen.  To 
allow  this  the  patient's  leg  should  he  held  up  by  the  nurse  or  other 
assistant  (Fig.  214,  p.  624).    At  the  stage  when  the  occiput  is 
beginning  to  emerge  at  the  vulva,  the  grasp  of  the  right  hand 
should  he  shifted,  so  that  the  palm  of  the  hand  is  transferred  from 
the_  anterior  to  the  posterior  surface  of  the  handles,  and  the  hand  is 
now  used  to  push  rather  than  to  pull,  in  the  position  shown  in 
Fig.  214,  the  left  hand  being  spread  out  in  front  of  the  sacro- 
sciatic  ligaments,  to  keep  the  head  forward,  and  so  relieve  the 
strain  on  the  perineum.    Not  much  force  can  thus  be  exercised, 
but  only  a  very  little  is  wanted.    The  final  emergence  of  the  head 
should  be  managed  with  extreme  slowness,  the  tension  of  the  edge 
of  the  perineum  being  estimated  by  the  left  hand.    It  should  be 
remembered  that  the  maximum  tension  is  reached  just  at  the 
moment  when  the  forehead  is  passing  the  perineal  margin. 

Removal  of  blades.— As  soon  as  the  chin  is  clear  of  the  perineum 
tue  blades  are  easily  removed.  In  some  cases,  when  it  is  not  the 
resistance  of  the  perineum  which  has  required  the  application  of 
lorceps  but  some  obstacle  at  a  higher  level,  and  when  there  appears 
to  be  danger  of  laceration,  the  uterus  acting  vigorously,  it  is  desirable 
to  unlock  and  remove  the  blades  before  the  head  has  passed  the 
vuua,  that  the  tension  may  not  be  increased  even  by  the  small 
amount  of  space  which  the  blades  themselves  occupy. 

.The  leverage  action  of  forceps -When  the  head  is  tightly  rasped 
'7  the  forceps,  so  that  the  Lead  and  two  blades  form  one  solid mass 

nd  an  oscillatory  or  pendulum  movement  is  made  with  the  am  ' 
J  bnd  of  leverage  may  be  exercised  which  aids  the  advance  of  the 
head.    In  order  to  understand  the  mode  in  which  th     ever  i 
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formed  three  points  must  be  borne  in  mind.*  First,  a  lever  need 
not  be  a  straight  bar,  but  may  be  bent  at  a  right  angle,  or  may  be 
of  any  shape  whatever.  Secondly,  the  directions  of  action  of  the 
power  and  the  weight  or  resistance  need  not  be  parallel,  but  may 
be  inclined  at  any  angle.  Thirdly,  the  fulcrum  need  not  be  an 
absolutely  fixed  axis,  but  only  one  which  is  fixed  for  the  moment 
by  the  action  of  the  forces  which  are  at  work. 

Suppose,  now,  that  the  head  is  engaged  in  the  pelvic  cavity,  and 
gripped  tightly  by  the  blades,  while  the  handles  are  swayed  toward 
the  posterior  pelvic  wall  at  the  same  moment  that  traction  is  made. 
One  of  three  things  may  then  happen  : — 

(1.)  The  posterior  side  of  the  head  may  be  fixed  against  the 
pelvic  wall  by  the  combined  effect  of  traction  and  the  friction  which 
prevents  its  receding,  while  the  anterior  side  of  the  head  descends, 
and  the  centre  of  the  head  therefore  necessarily  advances.  The 
head  with  the  forceps  then  virtually  forms  a  lever  bent  nearly  at 
right  angles.  The  fulcrum  is  at  the  posterior  pelvic  wall.  The  re- 
sistance acts  upwards  along  the  pelvic  axis,  not  far  from  the  centre 
of  the  head.  The  power  acts  at  the  end  of  the  handles  downward, 
and  only  slightly  backwards,  but  only  that  part  of  it  which  tends 
to  rotate  the  whole  mass  about  the  fulcrum  exercises  a  leverage 
action.  The  mechanical  advantage  of  the  lever  is  measured  by  the 
ratio  of  the  distance  between  the  end  of  the  handles  and  the  fulcrum 
to  the  distance  between  the  point  near  the  centre  of  the  head  where 
the  resistance  acts  and  the  fulcrum.  With  ordinary  long  forceps 
the  former  will  be  about  1 1  inches,  the  latter  probably  about  2 
inches.  Hence  the  component  of  the  power  which  pushes  the 
handles  backward  produces  a  force  at  least  five  times  its  own  mag- 
nitude, causing  advance  of  the  head.f 

*  For  a  fuller  discussion  of  the  question,  see  a  paper  by  the  author  "  On  the  action 
of  midwifery  forceps  as  a  lever."   Obstet.  Journ.,  Vol.  IV.,  1877. 

+  In  many  descriptions  in  obstetric  works  there  has  been  hopeless  confusion  between 
this  kind  of  leverage  and  the  double  leverage  of  forceps  as  a  compressor,  previously 
described,  in  which  the  fulcrum  is  at  the  lock.  Thus  Tyler  Smith  says(  "Manual  of 
Obstetrics,"  p.  585),  "Besides  the  efforts  of  traction,  the  handles  should  be  moved  a 
little  from  side  to  side  in  extracting,  so  as  to  use  each  blade  in  succession  as  a  lever." 
Barnes  says  (  "Lectures  on  Obstetric  Operations,"  2nd  Ed.,  p.  28),  ""When  the  blades 
are  crossed  and  locked,  the  common  fulcrum  is  at  the  lock.  Then  by  gentle  bearing 
upon  either  handle  alternately,  swaying  the  instrument  backwards  and  forwards, 
avoiding  all  pressure  against  the  pelvic  walls,  you  cause  the  head-globe  to  rotate  to  a 
small  extent  alternately  in  opposite  directions  upon  its  own  centre.  At  each  partial 
rotation  a  little  descent  is  gained,  owing  to  the  point  opposite  to  the  lever  in  action 
being  partially  fixed  by  the  other  blade  ;  and  by  gentle  traction  upon  the  handles. 
Leishman  says  (  "  System  of  Midwifery,"  3rd  Ed,  p.  541),  "  The  forceps,  as  almost 
invariably  constructed  with  the  English  or  other  similar  lock,  is  composed  of  two 
levers,  the  fulcrum  of  each  being  the  lock.  This  enables  us,  by  a  swaying  movement 
of  the  hands,  to  apply  extracting  force,  partly  by  leverage  and  partly  by  traction,  to 
each  side  of  the  head  successively,  without  the  danger  which  attaches  to  the  single 
lever  or  vectis,  where  it  is  necessary  to  find  a  fulcrum  in  some  part  of  the  pelvic  wall. 
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(2.)  The  posterior  side  of  the  head  may  slip  back  somewhat,  but 
not  so  much  as  the  anterior  side  of  the  head  descends.  In  this  case 
the  fulcrum  is  an  axis  intermediate  between  the  centre  of  the  head 
and  its  posterior  side,  and  it  is  fixed,  as  the  posterior  side  was  in 
the  former  case,  partly  in  consequence  of  the  friction,  which  resists 
the  slipping  back  of  that  side,  and  partly  by  the  traction. 

(3.)  The  posterior  side  of  the  head  may  slip  back  as  much  as 
the  anterior  side  descends.  In  this  case  there  is  no  leverage  tend- 
ing to  aid  extraction,  no  advance  of  the  centre  of  the  head,  and  the 
oscillatory  movement  is  useless. 

Whenever  the  oscillatory  movement  is  made,  the  head  remaining 
fixed  in  the  grasp  of  the  blades,  the  friction  over  a  part  of  the  head 
is  reversed  in  direction,  since  it  is  made  to  resist  a  slipping  back 
instead  of  an  advance.  Hence  the  force  required  to  produce 
advance  is  less  than  that  which  would  be  necessary  with  direct 
traction  only  by  twice  the  magnitude  of  the  friction  which  is  so 
reversed,  for  the  reversed  friction,  instead  of  opposing  the  tractile 
force,  now  assists  it  by  neutralising  an  equal  amount  of  friction  at 
the  other  side  of  the  head.  Under  the  most  favourable  conditions 
possible  the  amount  of  friction  reversed  might  be  nearly  one  half  of 
the  whole.  In  this  case  nearly  the  whole  of  the  resistance  due  to 
friction  might  be  done  away  with  by  the  use  of  the  oscillatory  move- 
ment with  the  handles. 

This  consideration,  that  the  gain  which  can  be  obtained  is  due 
solely  to  the  amount  of  friction  which  can  be  reversed,  indicates  the 
cases  in  which  an  oscillatory  movement  is  admissible  :  they  are 
only  those  in  which  friction  is  an  important  obstacle  to  advance. 
When  the  head  is  resisted  by  a  brim  which  it  has  not  yet  entered, 
or  by  a  vaginal  outlet  or  perineum  not  yet  stretched  enough  to 
allow  it  to  pass,  and  in  all  cases  in  which  the  head  is  moveable  and 
can  be  pushed  back  easily  in  the  interval  of  pains,  the  oscillatory 
movement  fails  to  bring  any  mechanical  advantage.  It  is  also 
better  to  avoid  it  whenever  the  object  can  be  attained  by  direct 
traction  of  moderate  degree,  on  account  of  the  injury  to  soft  parts 
which  may  possibly  be  caused  by  the  attempt  to  carry  it  out. 

When  however,  the  head  is  engaged  in  the  pelvic  canal,  and 
impacted  m  it  by  friction  so  that  it  cannot  readily  be  pushed  back 
m  the  interval  of  a  pain,  and  when  moderate  direct  traction  fails  to 
cause  any  advance  of  the  head,  oscillatory  movement  of  the  handles 
may  be  cautiously  tried  before  recourse  is  had  to  craniotomy  The 
osci  ation  should  be  limited  in  degree,  and  with  each  oscillation 
houM  be  combined  firm  compression  of  the  handles,  so  as  to  make 
the  head  one  solid  mass  with  the  blades,  and  the  maximum  of  trac- 
tion winch  it  „  thought  safe  to  exert.    The  oscillation,  to  be  of 
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service,  should  also  be  in  that  diameter  in  which  the  head  is  most 
tightly  gripped  by  the  pelvis.  Thus  in  a  flattened  pelvis  it  should 
be  backward  and  forward,  in  a  uniformly  contracted  pelvis  it  may 
be  in  both  directions,  or  the  two  may  be  combined  in  a  limited 
circular  movement.  Side-to-side  movement,  in  a  flattened  pelvis, 
is  entirely  useless,  and  only  likely  to  be  injurious.  The  oscillatory 
movement  should  not  be  persevered  with  long,  unless  the  head  is 
found  to  advance  with  it,  for,  if  the  leverage  is  successfully  called 
into  play,  there  must  be  an  advance  at  each  oscillation. 

The  mechanism  by  which  this  movement  causes  advance  is 
analogous  to  that  by  which  a  cork  is  got  out  of  a  bottle  by  pushing 
it  from  side  to  side,  and  also  to  that  by  which  a  tight  ring  is 
removed  from  a  finger  by  pulling  first  one  side  and  then  the  other 
instead  of  pulling  the  two  sides  together.  Both  these  instances 
show  that  by  leverage  advance  can  be  effected  by  less  force  than 
would  otherwise  be  necessary.  Moreover,  the  shape  of  a  cork,  a 
long  cylinder,  is  much  more  unfavourable  for  such  leverage  than 
that  of  an  ovoid  body  like  the  foetal  head. 

The  operator  may  fail  in  his  effort  to  exert  leverage  in  two  ways. 
(1.)  The  blades  may  slip  backward  and  forward  over  the  head,  in- 
stead of  holding  it  as  one  solid  mass  with  themselves.  The  head 
is  then  likely  to  be  injured  by  the  friction.  (2.)  The  head  may 
simply  sway  backward  and  forward  on  its  central  axis,  instead  of 
advancing.  The  friction  is  then  most  likely  to  do  damage  to  the 
maternal  soft  parts. 

There  is  another  way  in  which  a  very  slight  oscillatory  movement 
may  be  of  advantage  when  the  head  is  impacted  in  the  pelvic  canal 
by  friction.  This  depends  upon  the  fact  that  statical  friction,  or 
friction  between  bodies  at  rest,  is  always  greater  than  dynamical 
friction,  or  friction  between  bodies  in  motion,  especially  when  the 
bodies  have  been  long  in  contact.  When  friction  is  a  main  element 
of  the  resistance,  a  slight  oscillatory  movement  of  the  head  may 
convert  the  statical  friction  into  the  lesser  dynamical  friction  over 
the  greater  part  of  its  surface.  For  this  purpose  the  slightest  pos- 
sible oscillation  of  the  handles  is  sufficient,  provided  that  the  head 
is  held  tightly  enough  to  take  part  in  it. 

Reason  for  avvlyinq  the  lower  blade  first— It  has  been  recom- 
mended that  the  lower  blade  of  the  forceps  should  be  introduced 
first,  although  some  authorities  give  the  contrary  advice.  The 
reason  for  choosing  the  lower  blade,  with  forceps  made  in  the  usual 
way,  depends  upon  the  construction  of  the  lock.  On  referring  to 
Fig.  211  (p.  614),  it  will  be  seen  that,  if  the  lower  blade  is  intro- 
duced first,  and  the  handle  held  backward,  then  the  handle  of  the 
second  blade  passes  in  anterior  to  that  of  the  first,  and  the  two 
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handles  are  at  once  in  the  right  position  for  locking.  If  the  upper 
blade'  had  been  introduced  first,  and  the  handle  held  backward, 
then  the  handles  would  have  been  in  the  wrong  position,  and  the 
lock  could  not  have  been  adjusted  without  reversing  the  relative 
position  of  the  shanks.  Some  authorities  teach  that  the  upper  blade 
should  be  introduced  first,  and  the  handle  held  fonoard,  while  the 
second  blade  is  being  introduced,  the  assistant  standing,  not  behind 
the  patient's  back,  but  in  front  of  her  knees.  The  second  blade  is 
then  passed  up  behind  the  handle  of  the  first,  and  the  handles  come 
into  the  right  position  for  locking.  The  objection  to  this  is  that, 
when  the  handle  is  held  forward,  the  blade  is  only  half  applied  over 
the  head — in  the  high  forceps  operation  scarcely  so  much  as  half 
applied — and  is  therefore  more  liable  to  become  displaced.  It  is 
also  impossible  to  dispense  with  an  assistant  for  holding  the  first 
handle.  This  may  be  managed,  as  already  described  (see  p.  616), 
when  the  lower  blade  is  introduced  first,  by  resting  the  first  handle 
on  the  back  of  the  wrist.  If,  therefore,  it  is  desired  to  introduce 
the  upper  blade  first,  it  is  better  to  have  the  lock  of  the  forceps 
made  in  the  reverse  way  to  the  ordinary  one.  The  upper  blade  can 
then  be  passed  first,  and  the  handle  held  backward  while  the  second 
blade  is  introduced. 

The  lock  of  the  forceps  can,  of  course,  be  made  equally  well 
either  way.  Assuming  that  the  forceps  have  yet  to  be  constructed, 
there  are  some  advantages  each  way  to  be  considered  in  deciding 
whether  the  lock  should  be  fitted  for  the  introduction  of  the  lower 
or  of  the  upper  blade  first.  If  the  lower  blade  is  passed  first  it  is 
not  so  likely  to  get  out  of  place  from  the  effect  of  gravity  as  the 
upper  blade  would  be,  while  the  second  blade  is  being  introduced. 
On  the  other  hand,  the  upper  blade  is  the  more  difficult  to  intro- 
duce. There  is,  therefore,  a  certain  advantage  in  introducing  the 
upper  blade  first,  while  the  difficulty  is  not  increased  by  the  vagina 
being  already  occupied,  to  some  extent,  by  the  first  blade.  Indi- 
vidually, I  prefer,  on  the  whole,  the  introduction  of  the  upper 
blade  first,  and  have  therefore  had  the  lock  of  my  axis-traction 
forceps  (Fig.  219,  p.  634)  made  in  the  reverse  way  to  the  ordinary 
lock. 

Axis-traction  forceps. — It  has  already  been  explained  (see 
pp.  620 — 622)  how  perfectly  correct  axis-traction  may  be  made, 
theoretically  at  any  rate,  with  the  long  curved  forceps.  In  ordinary 
cases  it  is  not  difficult  to  carry  out  the  plan  there  described,  if  not 
with  perfect  accuracy,  yet  to  such  an  extent  that  the  disadvantage 
of  the  ordinary  forceps  as  regards  the  axis  of  traction  is  much  less 
than  the  advocates  of  newly  introduced  instruments  have  contended 
In  difficult  cases  of  the  high  forceps  operation,  however,  when  the 
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resistance  is  very  considerable,  arid  the  operator  has  to  put  out  most 
of  liis  strength  in  pulling,  it  is  almost  inevitable  that  he  should  pull 
nearly  straight  towards  his  chest  with  both  arms,  instead  of  pulling 
with  each  hand  in  the  direction  of  the  corresponding  forearm.  The 
direction  of  traction  is  then  most  defective  when  the  force  is  great- 
est, and  therefore  the  pressure  on  the  pelvic  wall,  due  to  the 
erroneous  direction,  most  likely  to  be  injurious.  Under  these  cir- 
cumstances axis-traction  forceps  have  an  advantage. 

In  Tarnier's  forceps  (Figs.  215,  216,  217)  the  instrument,  seen 
from  the  side,  forms  an  S-shaped  curve,  so  far  as  regards  that  part 


Fig.  215. — Tamier's  axis-traction  forceps. 


of  it  which  is  used  for  traction,  the  perineal  curve  being  carried 
back  so  far  that  the  end  of  it  lies  exactly  on  the  axis  of  the  upper 
halves  of  the  blades.  Besides  the  principle  of  axis-traction,  a  second 
principle  is  embodied  in  the  instrument,  namely,  that  of  separating 
the  "  prehensile  branches,"  or  that  part  of  it  which  corresponds  to 
ordinary  forceps,  from  the  "  traction  rods,"  at  the  extremity  of 
which  the  force  is  applied  by  means  of  a  strong  transverse  bar, 
which  allows  the  utmost  strength  of  the  operator  to  be  put  out  by  a 
firm  grasp  with  both  hands.  The  traction-rods  are  hinged  near  the 
lower  part  of  the  blades.    In  the  original  pattern  the  prehensile 
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branches  had  the  same  S-shaped  curve  as  the  traction-rods,  and  were 
to  be  kept  close  to  them,  the  traction-rods  being  made  in  one  piece. 
In  the  latest  pattern  (Figs.  215,  216,  217),  the  prehensile  branches 
are  made  in  the  same  shape  as  ordinary  long  curved  forceps,  so  that 
the  handles  lie  forward  ;  the  traction-rods  are  divided  by  a  joint  in 
the  middle,  at  which  the  rods  belonging  to  each  blade  are  affixed 
to  a  common  handle  (Fig.  215).  This  attachment  is  made  after 
'the  prehensile  branches  have  been  introduced  separately  and  locked. 
The  prehensile  branches  take  their  grasp  of  the  head  and  exercise 
compression  upon  it,  not  by  being  held  by  the  hands,  but  by  means 
of  a  screw  which  approximates  the  handles.  This  screw  should  be 
tightened  only  just  when  traction  is  made,  and  loosened  somewhat 
in  the  intervals,  that  the  head  may  not  be  subjected  to  constant 
pressure.  The  whole  instrument'  is  very  stout  and  firm,  so  that  the 
blades  have  the  merit  of  stiffness  in  a  high  degree,  and  are,  in  con- 
sequence, able  to  hold  the  head  with  a  less  compressing  power  than 
woidd  otherwise  be  necessary. 

It  is  claimed  that  the  prehensile  branches  form  an  "indicating 
needle,"  showing  the  direction  in  which  to  make  traction  at  any 
moment,  and  that  the  handles  turn  forward  as  the  head  becomes 
extended  under  the  influence  of  the  pressure  of  the  genital  canal. 
The  operator,  therefore,  it  is  said,  need  not  trouble  himself  to  dis- 
cover in  what  direction  he  ought  to  pull ;  he  has  simply  to  keep 
the  traction-rods  close  to  the  prehensile  branches  without  actually 
pushing  against  them,  and  to  pull  in  the  direction  thus  indicated. 

Application  of  Tarnier's  forceps. — For  introduction  of  Tarnier's 
forceps,  each  traction-rod  is  held  with  the  corresponding  prehensile 
branch  like  a  single  blade,  the  lower  blade  being  introduced  first. 
The  two  traction-rods  are  then  brought  behind  the  prehensile 
branches.  The  lock  can  then  be  adjusted,  and  the  screw  which 
approximates  the  handles  turned  till  the  head  is  sufficiently  grasped. 
Finally  the  common  handle  is  fitted  over  the  ends  of  the  two 
traction-rods.  The  mode  in  which  traction  is  to  be  made  has  been 
already  described. 

_Mmntages  and  disadvantages  of  Tarnier's  forceps. — The  great 
advantage  of  the  instrument  is  that  it  allows  perfect  axis- traction, 
the  handle  for  pulling  being  situated  accurately  in  the  axis  of  the 
upper  halves  of  the  blades.  I  have  succeeded  with  it  iu  extracting 
a  living  child  when  the  best  efforts  with  the  long  curved  forceps  had 
faded.  It  has  the  following  drawbacks  : — It  is  more  complicated 
and  cljfh^ul^tojidjust_than  ordinary  forceps,  though  in  this  respect 
the  later  pattern  is  an  improvement  on  the  former.  The  hinge  at 
the  blades  is  difficult  to  keep  perfectly  clean,  whereas  with  ordinary 
forceps  the  part  of  the  instrument  introduced  into  the  vulva  has  no 
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point  which  is  likely  to  retain  septic  material.  "With  care,  and  the 
use  of  antiseptics,  the  hinge  may  of  course  he  cleaned  ;  hut  facility 
of  cleaning  is  a  matter  of  considerahle  importance  in  forceps  in- 
tended for  ordinary  use  in  all  cases.    The  compression  of  the  head 


Fig.  216. — Tarnier's  axis-traction  forceps,  with  the  traction-handle  removed. 


with  a  screw  is  also  a  disadvantage.  With  ordinary  forceps  the 
operator,  almost  automatically,  proportions  the  amount  of  pressure 
to  the  traction  force  exerted.  With  Tarnier's  forceps  he  cannot 
make  the  adjustment  so  quickly,  and  he  may  omit  to  loosen  the 
screw  in  the  intervals  of  traction.  The  thickness  of  the  hlades_also 
takes  up  much  room  in  the  pelvis.    In  a  flattened  somewhat 


Eg.  217.— Upper  or  right-hand  Wade  of  Tarnier's  axis-traction  forceps.  Traction-rod 
detached  for  cleansing  of  hinge  (d). 


generally  contracted  pelvis,  which  is  in  use  at  Guy's  Hospital, 
covered  with  india-rubber,  for  the  demonstration  of  obstetric  opera- 
tions, a  somewhat  large  head  can  be  easily  extracted  by  long  curved 
forceps,  while  Tarnier's  forceps  (of  the  original  pattern)  fail 
to  extract  the  same  head,  for  want  of  space  in  the  transverse 
diameter. 

The  so-called  "  indicating  needle "  appears  to  be  a  delusion. 
The  prehensile  branches  are  too  heavy,  and  their  weight  acts  at  too 
great  a  mechanical  advantage  by  leverage,  to  allow  them  to  move 
like  an  indicating-needle,  in  consequence  of  the  extension  of  the 
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head.  This  is  especially  the  case  when,  as  in  France,  the  patient 
is  in  the  dorsal  position.  The  handles  do  indeed  turn  forward  as 
the  head  descends,  but  this  is  rather  due  to  the  fact  that  the  hinges 
are  adjusted  very  slightly  behind  the  axis  of  the  upper  halves  of  the 
blades.  In  consequence  of  this,  each  effort  of  traction  tends  to  turn 
the  handles  forward. 

Other  forms  of  axis-tractjm  forcegp. — Professor  A.  E.  Simpson,  of 
Edinburgh,  has  introduced  a  modification  of  Tarnier's  forceps, 
formed  by  attaching  to  a  pair  of  ordinary  Simpson's  forceps  a  pair 
of  traction-rods  hinged  to  the  blades,  and  a  screw  to  compress  the 


Fig-.  218.— Simpson's  axis-traction  forceps. 


head  (Fig.  218).  In  this  instrument  the  traction-rods,  as  attached 
to  the  prehensile  branches,  are  short,  and  the  handle  which  com- 
pletes them  is  added  after  the  blades  have  been  locked.  This  is 
the  same  principle  as  that  which  Tarnier  has  adopted  in  his  latest 
pattern.  The  hinge  cannot  be  thoroughly  cleaned  as  it  can  in 
Tarnier's  forceps,  because  the  traction-rod  cannot  be  taken  out  of  it 
in  the  way  shown  in  Fig.  217,  p.  632. 

In  order  to  gain  the  advantage  of  axis-traction  without  the  draw- 
backs to  Tarnier's  forceps,  which  have  been  enumerated  above,  I 
have  had  constructed  the  forceps  shown  in  Fig.  219.  With  these, 
as  with  Tarnier's  forceps,  I  have  found  that  a  living  child  can  in 
some  cases  be  extracted  when  all  efforts  with  the  ordinary  long 
curved  forceps  have  failed.  The  general  shape  of  the  instrument 
is  similar  to  that  invented  by  Morales,  of  Belgium,  but  the  perineal 
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curve  is  carried  back  more  completely  to  the  axis  of  the  upper 
halves  of  the  blades,  and  the  lock  is  the  English  instead  of  the 
French  lock.  The  handles  lie  in  the  axis  of  the  upper  halves  of 
the  blades.  Hence  traction  has  to  be  made  simply  in  the  line  of 
the  handles,  as  with  straight  forceps,  and  if  it  is  desired  to  rotate 
the  head,  this  can  be  done  by  simply  rotating  the  handles  on  their 
own  axis.  The  operator  must  judge  for  himself  the  direction  of 
the  pelvic  axis  at  the  point  where  the  centre  of  the  head  is  lying, 
as  in  the  case  of  the  ordinary  forceps,  and  keep  the  handles  in  that 
direction.  The  lock  is  made  in  the  reverse  of  the  ordinary  way,  in 
order  that  the  upper  blade  may  be  introduced  first,  and  the  handle 
held  backward  while  the  second  blade  is  being  passed. 

It  will  be  found  that  these  forceps  can  be  applied  more  easily 
than  Tarnier's  forceps.  The  adjustment  of  the  lock  is  easier  even 
than  with  ordinary  forceps,  because  the  transverse  portion  below 


Fig.  219. — The  Author's  axis-traction  forceps. 


the  lock  affords  a  considerable  leverage  in  rotating  the  shanks  by 
means  of  the  handles,  so  as  to  bring  the  fiat  surfaces  of  the  handles 
exactly  opposite  to  each  other,  and  the  blades  therefore  into  the 
right  position  to  lock.  These  forceps  may  be  used  for  the  low 
forceps  operation  as  well  as  for  the  high,  and  there  is  a  certain 
convenience  in  the  fact  that  the  handles  have  not  to  be  carried  so 
far  forward  between  the  patient's  thighs  at  the  last  stage  of  extrac- 
tion, but  merely  kept  always  in  the  direction  in  which  the  head  is 
at  any  moment  advancing.  I  do  not,  however,  recommend  any 
form  of  axis-traction  forceps  for  general  use  in  all  cases,  believing 
that  the  inclination  of  the  line  of  traction  forwards  when  the  head 
is  passing  the  perineum  is  rather  an  advantage  than  a  disadvantage, 
as  tending  to  prevent  rupture. 

Forceps  in  occipitq-posterior  positions  of  the  vertex. — So  long  as  the 
occiput  looks  in  any  degree  backward,  the  application  of  forceps 
should  be  deferred,  if  possible,  or  the  occiput  should  first  be  rotated 
forwards  by  the  vectis,  in  the  mannerpreviously  described  (see  p.  594) ; 
for  if  the  head  descends  under  the  influence  of  the  natural  forces, 
the  occiput  will  probably  rotate  forwards,  but  if  it  is  grasped  by 
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forceps,  this  rotation  will  almost  certainly  be  prevented,  and  the 
danger  of  laceration  of  the  perineum  will  thereby  be  increased. 
While  the  occiput  remains  backward,  forceps  should  only  be  applied 
if  the  condition  of  the  mother  calls  for  their  use,  or  if  it  is  judged 
that  there  is  no  chance  of  rotation  taking  place,  from  the  fact  that 
the  head  is  already  low  upon  the  perineum,  and  the  occiput  rotated 
backward  into  the  hollow  of  the  sacrum. 

The  blades  should  be  applied  in  the  same  way  as  in  occipito- 
anterior positions,  and  no  attempt  should  be  made  to  rotate  the  head 
artificially,  but  it  should  be  extracted  over  the  perineum  with  extreme 
care  and  slowness,  in  consequence  of  the  increased  risk  of  laceration. 
If  any  tendency  of  the  occiput  to  rotate  forwards  is  noticed,  the  blades 
should  be  completely  loosened  from  time  to  time,  and  allowed  to 
remain  loose  during  a  pain,  so  as  to  permit  rotation  of  the  head  to 
take  place  within  the  blades  if  possible,  under  the  influence  of  the 
natural  forces. 

_Forceps  in  face  'presentations. — In  face  presentations,  where  the 
chin  is  directed  forward,  forceps  may  be  used  with  almost  as  much 
advantage  as  in  vertex  presentations.  The  blades  should  be  applied 
as  nearly  as  possible  to  the  sides  of  the  face.  The  handles  (of  long 
curved  forceps)  will  then  be  directed  at  first  somewhat  to  the  side. 
As  the  chin  rotates  under  the  pubic  arch,  the  handles  will  turn 
forward. 

Mentoposterior. .positions.- — In  the  majority  of  cases,  the  chin  is 
directed  posteriorly  or  transversely.  There  is  then  considerable  risk 
to  the  child  in  the  use  of  forceps  ;  for  if  one  blade  is  applied  over 
the  chin,  its  tip  will  compress  the  neck  and  trachea,  and  is  liable  to 
do  such  damage  that  the  child  may  be  stillborn,  or  die  shortly  after 
birth.  Hence  in  all  such  cases  the  rule  is  the  same  as  in  occipito- 
posterior  positions  of  the  vertex — that  the  case  should  be  left  to  nature 
as  long  as  possible,  unless  the  condition  of  the  mother  requires  inter- 
ference.  It  is  "to  be  remembered  that,  although  labour  is  more 
protracted  than  in  vertex  presentations,  the  immense  majority  of 
cases  terminate  naturally,  if  left  alone. 

II  the  head  is  arrested  high  up  in  face  presentation,  version 
is  the  best  treatment  if  the  uterus  is  not  too  rigid  to  allow  it.  If  version  - 
is  not  admissible,  and  the  chin  posterior,  forceps  may  be  applied  as 
nearly  as  possible  to  the  sides  of  the  head,  the  concavity  of  the  pelvic 
curve  necessarily  looking  toward  the  forehead.  The  head  may  be 
drawn  down  in  this  position  until  it  rests  completely  upon  the 
perineum.  The  forceps  should  then  be  taken  off,  and  the  chin  will 
frequently  rotate  forward  at  the  last  moment  under  the  pressure  of 
the  perineum.  Sometimes  it  rotates  only  partially  forwards,  and  the 
face  passes  the  vulva  almost  in  a  transverse  position.  Sometimes, 
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with  a  small  head,  the  chin  may  he  drawn  over  the  perineum  with 
forceps,  the  edge  of  the  perineum  heing  hooked  hackward  over  the 
chin  as  soon  as  possihle. 

If  the  face  is  arrested  high  up  in  a  transverse  position,  and  version 
is  not  admissible,  the  only  chance  for  the  child,  although  a  poor  one, 
is  to  apply  the  forceps  in  whatever  way  they  will  seize  the  head. 
They  may  he  taken  off  as  before  when  the  head  is  drawn  quite  down 
upon  the  perineum. 

If  the  face  is  arrested  when  resting  low  upon  the  perineum, 
and  the  chin  remains  posterior,  the  attempt  may  be  made  to  effect 
rotation  artificially,  although  it  is  dangerous  to  do  this  when  the 
head  is  high  up:  Straight  forceps  are  the  best  for  this  purpose. 
With  straight  forceps,  the  blades  are  applied  to  the  sides  of  the  head, 
and  the  handles  simply  rotated  in  their  own  axis,  some  down- 
ward traction  being  made  at  the  same  time.  It  is  possible,  however, 
to  carry  out  the  same  thing  with  curved  forceps.  The  blades  are 
applied  to  the  sides  of  the  head,  the  concavity  of  the  pelvic  curve 
necessarily  looking  toward  the  forehead.  Eotation  is  effected  by 
carrying  the  handles  more  to  the  side  and  in  a  backward  direction, 
the  head  being  at  the  same  time  firmly  grasped.  As  soon  as  the 
handles  begin  to  look  somewhat  posteriorly  and  the  chin  somewhat 
anteriorly,  the  forceps  are  taken  off,  and  re-applied  with  the  concavity 
of  the  pelvic  curve  toward  the  chin.  Extraction  is  then  easily 
completed  by  drawing  downward  and  at  the  same  time  aiding  the 
rotation  of  the  handles  to  the  front. 

Forceps  applied  to  the  after-coming  head. — The  value  of  the  ap- 
plication  of  forceps  in  head-last  cases  has  been  very  variously 
estimated  by  different  authorities.  The  difference  may  depend  upon 
the  degree  of  dexterity  with  which  operators  have  tried  other  modes 
of  extraction.  When  the  resistance  is  due  to  soft  parts  only,  forceps 
will  rarely,  if  ever,  be  required,  if  the  method  of  extraction  pre- 
viously described  (see  pp.  251 — 254)  is  properly  carried  out. 

When  the  resistance  is  due  to  the  pelvis,  the  very  short  space 
within  which  the  child  must  be  extracted  if  extracted  alive,  allows 
but  little  time  for  the  application  of  the  blades,  somewhat  impeded 
by  the  presence  of  the  child's  body,  and  for  extraction,  especially  if 
time  has  already  been  occupied  by  attempts  to  extract  by  pulling  the 
trunk.  It  has  already  been  shown  that,  in  flattened  pelves,  delivery 
by  traction  after  version  has  generally  the  advantage  over  the  applica- 
tion of  forceps  to  the  fore-coming  head  (see  pp.  529 — 532).  It  is  hardly 
likely,  therefore,  that  in  such  pelves  the  application  of  forceps 
should  be  the  best  mode  of  extracting  the  after-coming  head,  for 
some  of  the  disadvantages  attending  the  use  of  forceps  in  flattened 
pelves  will  exist  in  this  case  also.  For  instance,  the  pressure  of  the 
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blades  will  have  the  same  tendency  to  displace  the  long  diameter  of 
the  head  out  of  the  transverse  diameter  of  the  pelvis,  and  to  bulge 
out  the  diameter  which  is  engaged  in  the  contracted  conjugate  by 
pressure  exerted  in  the  opposite  diameter.  Also  the  extraction 
must  be  effected  rapidly  instead  of  deliberately,  if  the  child  is  to  be 
saved.  The  only  advantage  is  that  greater  force  may  be  exerted. 
Accordingly,  although  some  authorities  speak  highly  of  the  appli- 
cation of  forceps  to  the  after-coming  head,  I  have  not  found  it  so 
efficacious  as  traction  on  the  body,  combined,  if  necessary,  with 
jaw-traction.  It  may  be  preferable,  however,  in  the  case  of  the 
pelvis  sequabiliter  justo  minor,  or  one  contracted  in  its  transverse 
diameter.  Even  in  the  flattened  pelvis,  it  may  be  tried  if  the  other 
method  fails. 

For  application  of  forceps  to  the  after-coming  head,  the  body  of 
the  child  should  be  drawn  as  much  forward  as  possible,  and  held 
forward  between  the  patient's  thighs  by  an  assistant  who  grasps  the 
legs.  The  arms  should  be  previously  released,  if  extended  above 
the  head,  and  these  also  should  be  kept  forward.  The  blades  of 
the  forceps  are  then  to  be  introduced  posterior  to  the  child's  body, 
and  so  applied  to  the  head.  If  necessary,  a  moderate  degree  of 
traction  applied  by  an  assistant  to  the  body  may  be  combined  with 
the  force  exerted  by  the  forceps  upon  the  head.  Such  traction 
may  assist  in  elongating  the  head,  and  so  enabling  it  to  pass  the 
brim. 


CHAPTER,  XXXIV. 


VEKSION. 

By  version  is  meant  the  operation  for  altering  the  position  of  the 
fcetus,  so  that  the  presenting  part  is  changed,  and  one  or  other  pole 
of  the  foetus  is  brought  over  the  os  uteri.  Classifying  the  operation 
according  to  the  part  of  the  fcetus  which  is  made  to  present,  the 
chief  varieties  of  version  are  cephalic  version,  in  which  the  head  is 
made  to  present,  and  podalic  version,  in  which  one  or  both  feet  are 
brought  down.  Pelvic  version,  in  which  the  breech  is  made  to 
present  without  a  foot  being  brought  clown,  is  rarely  performed. 
According  to  the  mode  of  its  performance,  version  is  divided  into 
three  classes — external  version,  effected  by  external  manipulations 
only  :  internal  version,  effected  by  the  hand  introduced  within  the 
uterus,  the  external  hand  being  used  only  to  steady  the  uterus  ;  and 
the  combined  external  and  internal  version,  in  which  one  hand  is 
used  in  the  vagina  and  the  other  moves  the  fcetus  by  pressure 
through  the  abdomen. 

History. — Tersion  is  a  very  ancient  operation.  Before  the 
introduction  of  forceps  it  was  used  more  than  it  is  at  present, 
because,  in  cases  of  contracted  pelvis,  it  was  the  only  possible  mode 
of  saving  the  fcetus.  Cephalic  Aversion,  recommended  by  Hipo- 
crates, was  at  first  alone  in  use,  and  was  employed  even  in  pelvic 
presentations.  Podalic  version  was  introduced  in  the  latter  part 
of  the  sixteenth  century,  and  taught  by  Pare\  Guillemeau,  Mauriceau, 
and  others.  On  account  of  the  greater  facility  of  podalic  version, 
cephalic  version  afterwards  fell  almost  entirely  out  of  use,  until 
revived,  for  a  certain  limited  class  of  cases,  by  recent  authorities. 

Cephalic  version. — For  the  performance  of  cephalic  version  it 
is  essential  either  that  the  membranes  should  be  intact,  and  the 
fcetus  moveable  in  the  liquor  amnn,  or  at  any  rate,  that  the  liquor 
amnii  should  have  only  recently  escaped,  and  the  uterus  be  quite 
lax,  so  as  to  allow  ready  mobility  of  the  loiitus.  Cephalic  version 
shoiild  not  be  attempted  in  any  case  in  whicli  rapid  delivery  is  called 
for,  or  in  any  case  of  flattened  pelvis  in  which  there  is  any  con- 
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siderable  contraction  of  the  conjugate  diameter,  for  in  such  pelves 
the  head  is  likely  to  pass  better  when  it  enters  the  brim  with  the 
base  first.  With  these  exceptions,  cephalic  version  is  preferable  to 
podalic  in  all  casus  of  shoulder  _or_  transverse  presentation  in  which 
it  can  be  performed  without  much  difficulty,  for  the  risk  to 
the  child  is  much  less  if  it  passes  with  the  head  first  than  if  it  is 
extracted  by  the  feet.  Cephalic  version,  however,  frequently  requires 
more  dexterity  on  the  part  of  the  operator  than  the  ordinary  podalic 
version. 

Cephalic  version  hy  the  external  method. — Cephalic  ver- 
sion by  external  manipulation  only  is  chiefly  available  for  those 
cases  in  which  a  transverse  or  oblique  position  of  the  axis  of 
the  foetus  is  discovered  before  the  onset  of  labour.  It  may  be 
employed,  however,  even  after  labour  has  commenced,  provided 
that  the  liquor  amnii  is  intact,  and  the  uterus  is  completely 
relaxed  in  the  interval  of  pains.  For  the  operation  the  patient 
is  placed  on  her  back,  the  head  rested  on  a  low  pillow,  the 
abdomen  uncovered,  or  covered  only  by  a  thin  garment.  As 
much  relaxation  as  possible  of  the  abdominal  muscles  shoidd  be 
secured.  It  is  essential  that  it  shoidd  be  possible  to  make  out 
with  certainty,  by  external  palpation,  the  parts  of  the  fcetus, 
especially,  the  head  and  the  breech,  the  head  being  distinguished 
by  its  hardness  and  uniform  rounded  form.  Then,  at  a  time 
when  the  uterus  is  completely  lax,  the  head  is  pushed  toward  the 
os  uteri  with  one  hand,  and  the  breech  toward  the  fundus  with 
the  other.  In  many  cases  the  fcetus  rotates  with  great  facility, 
especially  if  its  long  axis  was  originally  transverse.  Frequently, 
however,  the  displacement  is  liable  to  occur  again,  from  the  same 
cause  which  produced  it  in  the  first  instance.  There  is,  however, 
no  harm  in  making  the  reposition  once,  even  if  the  axis  of  the  child 
again  gets  out  of  position.  The  only  thing  necessary,  if  labour  has 
not  yet  come  on,  is  to  take  care  that  the  fcetus  is  again  restored  to 
the  right  position  in  the  early  stage  of  labour  and  before  the  rupture 
of  the  membranes. 

Supposing  that  labour  has  commenced,  and  that  the  head  has 
been  brought  over  the  os  uteri,  the  patient  should  be  kept  quiet 
in  bed,  and  not  allowed  to  walk  about,  lest  the  malposition  be 
reproduced  through  displacement  of  the  fundus  uteri.  In  general 
it  is  better  to  keep  the  patient  uniformly  on  her  back,  so  that 
there  may  be  no  inclination  of  the  fundus  to  one  side  or  the 
other.  If,  however,  there  is  a  marked  natural  inclination  of  the 
fundus  toward  one  side,  it  may  be  desirable  to  counteract  this  by 
making  the  patient  lie  on  the  opposite  side,  or  with  some  incli- 
nation toward  the  opposite  side.    As  soon  as  dilatation  of  the  os 
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has  progressed  to  some  extent,  the  fixation  of  the  head  in  the 
pelvis  will  be  promoted  by  rupturing  the  membranes. 

Cephalic  version  by  the  combined  external  and 
internal  method. — Tn  former  days  cephalic  version  was  per- 
formed by  passing  the  hand  into  the  uterus,  grasping  the  head, 
and  drawing  it  toward  the  os.  As  this  was  a  more  difficult 
operation  than  the  ordinary  podalic  version,  and  one  which  in- 
volved more  risk  of  injury  to  the  mother,  it  rightly  fell  into  dis- 
use. Various  methods  of  combining  the  action  of  the  two  hands, 
one  passed  into  the  vagina,  and  one  applied  externally  to  the 
abdomen,  have  been  described  by  Busch,  Hohl,  and  Wright  of 
Cincinnati.  The  plan,  however,  which  can  be  employed  with 
least  disturbance  to  the  mother  is  that  first  published  by 
Dr.  Braxton  Hicks,*  which  can  be  carried  out  when  only  one 
or  two  fingers  can  be  passed  through  the  cervix.  Whenever„.a 
shoulder  presentation  is  discovered  before  the  rupture  of  the  mem- 
branes, and  there  is  no  contraction  of  moment  of  the  conjugate 
diameter  of  the  pelvis,  and  no  other  reason  for  interference  than 
the  "malposition  of  the  foetus,  it  is  worth  while  to  endeavour  to 
'secure  a  head  presentation  by  this  method.  Even  when  the  liquor 
amnii  has  escaped  it  may  be  possible  to  carry  it  out,  provided  that 
it  has  escaped  only  recently.  Even  descent  of  the  arm  is  not  con- 
sidered by  Dr.  Hicks  as  a  contra-indication  ;  but,  in  such  case,  the 
arm  must  first  be  returned  across  the  chest.  Generally  when  the 
arm  is  prolapsed,  the  foetus  will  not  be  moveable  enough  to  allow 
cephalic  version. 

Method  of  operating. — The  bladder  and  rectum  should  be  empty, 
as  in  ail  obstetric  operations.  Anaesthesia  is  not  absolutely  neces-  • 
sary,  but  it  always  facilitates  the  operation,  and  should  be  employed 
at  any  rate  in  those  cases  in  which  the  introduction  of  the  hand 
into  the  vagina  is  difficult  or  excites  spasm,  or  in  which  the  uterus 
is  contracting  frequently,  and  there  is  a  risk  that  the  membranes 
will  be  ruptured.  Dr.  Hicks  recommends  that  the  patient  should 
be  placed  on  the  left  side,  and  the  left  hand  introduced  into  the 
vagina,  as  for  podalic  version.  The  position  of  the  head  and  breech 
must  be  first  made  out,  and  these  parts  recognised  by  external  pal- 
pation. Then  one  or  two  fingers  are  introduced  through  the  cervix, 
placed  upon  the  apex  of  the  shoulder,  and  the  shoulder  is  by  then 
means  pushed  upward  in  the  direction  of  the  breech  and  away  from 
the  head.  As  soon  as  the  shoulder  begins  to  recede,  the  external 
hand,  placed  upon  the  abdomen  over  the  head,  pushes  the  head 
down  into  the  pelvic  brim  over  the  os  uteri.  The  shoidder  stdl 
rising,  the  head  can  be  received  upon  the  tips  of  the  inside  fingers. 

*  "  Combined  External  and  Internal  Version,"  1S64. 
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The  head  will  play  like  a  ball  between  the  two  hands,  the  mem- 
branes being  still  intact,  and  can  be  adjusted  at  will  over  the  os. 
If  the  breech  does  not  readily  rise  to  the  fundus  after  the  head  is 
fairly  in  the  os,  the  hand  should  be  withdrawn  from  the  vagina,  and 
used  to  push  up  the  breech  from  the  exterior  in  the  direction  of 
the  fundus.  It  is  only  at  this  last  stage  that  the  method  becomes 
truly  "  bipolar,"  the  forces  being  applied  to  the  opposite  ends  of  the 
foetus. 

Choice  of  position. — When  the  head  is  displaced  toward  the 
patients  left  side, 'and  the  breech  therefore  toward  the  right,  there 
is  no  doubt  that  it  is  best  to  make  her  lie  on  her  left  side,  as 
recommended  by  Dr.  Hicks,  for  then  gravity  assists  the  movement 
of  the  breech  toward  the  fundus.  When,  however,  the  head  is  dis- 
placed to  the  right  side  and  the  breech  to  the  left,  I  have  found  it 
better,  in  order  to  get  a  similar  assistance  from  the  action  of  gravity 
on  the  fundus  uteri  and  the  breech  towards  rectifying  the  position 
of  the  child's  axis,  to  place  the  patient  on  her  right  side.  The 
nght  hand  may  then  be  passed  into  the  vagina,  and  the  left  hand 
used  externally  over  the  abdomen. 

Some  have  recommended  the  use  of  the  knee-elbow  position,  that 
the  foetus  may  gravitate  away  from  the  pelvic  brim,  and  so  the 
recession  of  the  shoulder  may  be  facilitated.  When  vaginal  space 
is  ample  and  the  patient  tolerant,  so  that  an  anaesthetic  may  be  dis- 
pensed with,  the  position  may  be  tried,  if  the  shoulder  is  not  found 
easily  to  recede  with  the  lateral  position.  In  other  cases  an 
approximation  may  be  made  to  the  effect  of  the  knee-elbow  position 
by  adopting,  instead  of  the  simple  lateral  position,  Sim's  semi-prone 
position,  in  which  the  lower  arm  is  extended  straight  behind  the 
back,  the  chest  is  rotated  so  as  to  rest  downward  against  the  bed, 
and  the  upper  knee  is  flexed  more  than  the  lower,  the  knee  also 
being  m  contact  with  the  bed. 

Podalic  version.— Podalic  version  is  to  be  performed  in  aU 
cases  of  shoulder  or  transverse  presentation  in  which  cephalic  version 
is  contra-mdicated,  or  cannot  readily  be  carried  out.  These  com- 
prise much  the  largest  proportion  of  the  whole.  Podalic  version  is 
also  indicated  when  the  head  is  presenting  in  many  cases  of  pla- 
centa praovia  in  some  of  accidental  hemorrhage,  in  certain  cases  of 
flattened  pelvis,  in  some  of  prolapse  of  the  funis,  and  also  in  cases 
m  which  rapid  delivery  is  called  for  on  account  of  some  perilous 
condition  of  the  mother,  such  as  eclampsia.  The  grounds  for 
ciecicling  on  the  operation  in  any  given  case  are  considered  under 
heir  respective  headings.  Podalic  version  maybe  performed  either 
by  the  combined  internal  and  external,  otherwise  called  the  bipolar, 
or  by  the  internal  method. 

o. 
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The  combined  internal  and  external  method  for  podalic  as 
well  as  for  cephalic  version,  as  it  is  now  generally  carried  out, 
was  first  described  by  Dr.  Braxton  Hicks.  Priority  has  been 
claimed  for  Dr.  Wright  of  Cincinnati,  who  also  recommended  the 
combined  use  of  two  hands,  but  his  method  was  not  precisely  the 
same. 

Bipolar  version  in  head  presentation. — The  essential 
principle  of  the  method  consists  in  the  use  of  the  internal  hand  to 
push  away  from  the  os  that  pole  of  the  trunk  of  the  foetus  (in 
shoulder  presentations),  or  of  the  whole  foetus  (in  head  presenta- 
tions), which  is  occupying  it,  and  of  the  external  hand  to  bring 
down  the  opposite  pole  into  the  os.  Its  great  merit  is  that  it  can 
be  employed  at  any  early  stage  of  labour,  when  the  os  is  only 
enough  dilated  to  admit  two  fingers,  aud  that  it  avoids  the  risk  to 
the  mother  which  is  incurred  by  forcibly  dilating  the  cervix,  in 
order  to  introduce  the  hand  into  the  uterus.  For  its  performance, 
it  is  essential  that  the  uterus  should  be  so  relaxed  as  to  allow  the 
foetus  to  move  readily,  and  therefore  that  the  liquor  amnii  shall  not 
have  drained  away  so  completely  that  its  walls  have  closely  clasped 
the  foetus.  When  the  membranes  are  still  intact,  the  foetus  can 
generally  be  rotated  with  surprising  ease. 

Ancesthesia. — In  all  cases  of  version,  there  is  nothing  which 
facilitates  the  operation  so  much  as  complete  anaesthesia,  and  a  com- 
paratively inexperienced  operator  will  find  it  especially  valuable. 
Chloroform  has  some  advantages  over  other  anaesthetics,  since,  when 
given  fully,  it  relaxes  the  uterus  more  completely.  There  is  also 
less  risk  attending  its  use  in  puerperal  women  than  in  average 
patients,  as  has  already  been  explained.  The  anaesthetic  should  be 
given  to  the  full  surgical  degree,  so  that  the  voluntary  muscles  are 
relaxed,  and  the  uterus  is  rendered  as  flaccid  as  possible.  If 
possible,  there  should  be  an  assistant  to  administer  the  anaesthetic. 
If  it  is  impossible  to  obtain  a  skilled  assistant,  the  operator  may 
first  place  the  patient  fully  under  its  influence,  and  then  rapidly 
perform  the  version  before  she  recovers  sensation.  An  anaesthetic 
is  not  however,  absolutely  essential  for  the  operation,  especially  if 
the  operator  is  dexterous,  and  the  vagina  wide  enough  to  admit  the 
hand  easily. 

Position  of  the  patient,  and  choice  of  hand  to  he  introduced. — In  this 
country  the  patient  is  usually  placed  on  her  left  side  in  the  ordinary 
obstetric  position.  The  hips  should  be  brought  to  the  edge  of  the 
bed,  the  trunk  placed  transversely,  and  the  thighs  bent  up  toward 
the  abdomen.  The  right  thigh  should  be  held  up  by  the  nurse  or 
other  assistant,  so  that  the  right  arm  may  reach  the  abdomen  by 
passing  between  the  thighs.    The  left  hand  should  be  introduced 
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into  the  vagina  as  a  rule,  because  it  passes  more  easily  along  the 
curve  of  the  genital  canal,  and  the  right  hand  can  more  easily  reach 
the  abdomen.  If,  for  any  reason,  as  for  instance  on  account  of  a 
cut  finger,  the  operator  prefers  to  introduce  his  right  hand,  he  can 
do  so  with  equal  advantage  by  placing  the  patient  on  her  right  side 
instead  of  on  her  left.  If  the  bed  is  low,  the  operator  will  find  it 
most  convenient  to  sit  down  opposite  the  hips. 

Some  may  prefer  to  place  the  patient  in  the  lithotomy  position. 


Fig.  220.— First  stage  of  bipolar  version.    (After  E.  Barnes. ) 

^PPoTt'erbV^  f'f 8  Vs?  b6tWeen  the  tWShs'  ****  are  both 
supported  by  assistants.    Either  hand  maybe  introduced     It  is 

better  o  choose  the  hand  so  that  its  flexor  surface  will  correspond 

6                S"rfaCe  °f  the  fahls  when  ^  «  introduced  Thu 
he  r  ght  hand  should  be  chosen  if  the  abdomen  of  the  fcetus 
directed  toward  the  operator's  right  side,  and  vice  versd 
S,S;  operating     it  is  of  great  .       rtance  fchat  ' 
should  be  performed  before, the  rupture  of  the  meml,,  ,     If  Z 
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liquor  aronii  has  escaped  at  all,  it  is  more  difficult,  and  it  is  rarely 
possible  to  turn  by  the  bipolar  method  when  the  membranes  have 
been  ruptured  long.  A  dilatation  of  the  cervix  sufficient  to  admit 
two  fingers  is  sufficient,  but  it  is  easier  to  bring  the  leg  through  the 
os  if  a  some wb  at  greater  size  than  this  has  been  reached. 

Method  of  operating. — First  of  all,  the  exact  position  of  the  fetus 
must  be  determined.  This" is  to  be  done  by  abdominal  palpation 


Kg.  221. — Second  part  of  first  stage  of  bipolar  version. 


and  by  feeling  the  sutures  and  fontanelles.  If  any  doubt  whatever 
exists,  a  final  determination  must  be  made  after  the  left  hand  is 
introduced  into  the  vagina,  by  feeling  an  ear,  or  by  recognising  the 
orbits,  nose,  or  face. 

The  coat  should  be  removed,  the  left  shirt-sleeve  turned  up  above 
the  elbow,  and  the  dorsal  surface  of  the  left  hand  and  the  whole  of 
the  wrist  well  lubricated  with  an  antiseptic  lubricant,  having  first 
been  disinfected  with  perchloride  of  mercury  1  in  1000.  The  left 
hand  is  then  passed  into  the  vagina  sufficiently  far  to  allow  two 
fingers  to  be  passed  their  full  length  through  the  cervix.  The 
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operation  is  generally  easier  if  the  -whole  hand  is  passed  into  the 
vagina,  hut  this  is  not  always  absolutely  necessary.  If  the  cervix 
lies  low,  a  dexterous  operator  may  turn  hy  passing  four  fingers  only 
into  the  vagina,  keeping  the  thumb  outside. 

First  stage. — One  or  two  fingers  are  passed  through  the  cervix, 
and  rested  upon  the  presenting  part  of  the  head,  while  the  external 
hand  is  placed  upon  the  abdomen,  over  the  breech.  The  fingers 
then  push  the  head  upwards  and  in  the  direction  of  the  occiput  (see 


Fig.  222.— Second  part  of  first  stage  of  bipolar  version,  when  head  becomes  extended. 

(After  E.  Barnes.) 

Fig.  220,  p.  643).  The  reason  for  this  is  that,  if  the  head  were 
pushed  in  any  other  direction,  the  back  or  side  of  the  foetus  would 
come  down  over  the  os,  and  not  the  knees,  which  always  lie  in  front 
of  the  abdomen.  As  the  fingers  push  the  head  up,  the  external 
hand  pushes  the  breech  downward,  and  in  the  direction  of  the 
abdomen  of  the  foetus  (see  Fig.  220).  The  pressure  is  to  be  con- 
tinued until  the  head  has  receded  as  far  as  the  fingers  can  reach  to 
push  it  (see  Fig.  221,  p.  644). 
_SecanduSiagB.—AB  the  head  thus  recedes,  the  foetus  generally  pre- 
rvos  its  attitude  of  general  flexion,  provided  that  a  good  deal  of 
liquor  amnii  is  still  retained,  and  the  limbs  are  the  next  parts 
which  the  internal  .fingers  are  able  to  touch.    In  this  case  the 
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second  stage  of  version  is  that  the  right  hand  continues  to  press 
down  the  breech  towards  the  brim,  and  so  brings  the  knees  within 
reach  of  the  internal  finger,  which  secures  one  of  them  (Fig. 
223).  If,  however,  but  little  liquor  amnii  remains,  and  the  uterus 
envelops  the  foetus  more  closely,  the  head  may  become  extended  as 
it  is  pushed  away  by  the  fingers,  and  the  shoulder  or  chest  may  be 
felt  over  the  os  by  the  internal  fingers.  In  this  case  there  is  an 
intermediate  stage  in  which  the  shoulder  or  chest  is  pushed  by  the 
internal  fingers  in  the  direction  of  the  head,  the  right  hand  con- 


Fig.  22?. — Second  stage  of  bipolar  version. 


tinuing  to  press  the  breech  in  the  opposite  direction  and  downward 
(Fig.  222).  The  knee  is  distinguished  from  the  elbow  by  its 
pointing  towards  the  head,  and  not  away  from  it  (see  Fig.  223). 
As  soon  as  a  knee  is  seized,  the  membranes  are  to  be  ruptured  at 
this  point,  if  they  have  not  been  ruptured  already,  and  the  index 
finger  hooked  into  the  flexure  of  the  knee. 

Third  stage. — As  soon  as  the  knee  is  firmly  secured  by  the  finger, 
the'externaThand  is  transferred  from  the  breech,  and  placed  on  the 
other  side  of  the  abdomen  over  the  head,  so  as  to  push  the  head 
up  toward  the  fundus  while  the  finger  draws  the  knee  through  the 
os  (Fig.  224,  p.  647).  "When  the  knee  has  been  brought  through  the 
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os  into  the  vagina  the  foot  should  be  brought  down,  so  that  the 
operator,  by  feeling  the  heel,  may  assure  himself  positively  that  he 
has  secured  a  leg  and  not  an  arm  (Fig.  225,  p.  648). 

Traction  shoidd  be  made  upon  the  leg,  until  the  greater  part  of 
the  thigh  has  passed  through  the  os,  and  the  half-breech  is  begin- 
ning to  enter  it.  This  will  bring  the  foot  outside  the  vulva.  If 
this  is  not  done,  and  the  leg  only  passes  through  the  os  as  far  as 
the  knee,  the  breech  may  remain  at  some  distance  from  the  os,  the 
long  axis  of  the  foetus  may  still  be  diagonal  or  nearly  transverse, 
and  the  progress  of  labour  is  liable  to  be  arrested.  When  the  half- 
breech  is  once  brought  fully  into  the  os,  the  head  is  sure  to  rise  to 


the  fundus.  It  will  be  observed  that  the  action  of  the  two  hands 
is  strictly  bipolar  in  the  first  and  third  stages,  but  not  in  the  second, 
m  which  the  right  hand  presses  down  the  breech  for  the  left  fingers 
to  seize  the  knee. 

In  some  cases,  especially  when  liquor  amnii  is  abundant,  the 
foetus  is  so  very  mobile,  and  rotates  hi  any  direction  so  easily,  that 
it  is  difficult  to  catch  a  knee.  If  the  foot  can  be  touched  before 
the  knee,  and  positively  identified  as  a  foot,  by  feeling  the  heel, 
it  may  be  caught  between  the  index  and  middle  fingers,  and  brought 
through  the  os.  Otherwise  it  is  better  to  rupture  the  membranes, 
and  then  seek  the  knee  or  foot,  which  will  be  brought  nearer  to 
the  os,  and  will  be  less  mobile,  as  the  liquor  amnii  escapes.  The 
presence  of  the  hand  and  wrist  in  the  vagina  generally  prevents  any 
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too  sudden  and  complete  escape  of  the  liquor  amnii.  Sometimes 
the  long  axis  of  the  foetus  may  have  become  completely  turned 
round,  so  as  to  produce  a  breech  presentation,  before  the  leg  is 
seized. 

Choice  of  the  leg  to  seize. — When  version  is  performed  in  head 
presentations,  it  generally  makes  no  difference  which  leg  is  seized, 
and  therefore  the  knee  or  foot  which  comes  first  may  be  taken. 


Fig.'^S.— Second  part  of  third  stage  of  bipolar  version.    (After  R.  Barnes.) 

There  is,  however,  one  exception  to  this  rule.  When  version  is 
performed  on  account  of  a  flattened  pelvis,  and  it  has  been  made  out 
that  there  is  more  room  on  one  side  of  the  pelvis  than  on  the  other, 
on  account  of  greater  width  of  the  sacral  wing  on  one  side,  or  any 
other  reason,  it  is  desirable  to  bring  the  occiput  toward  the  wider 
side.  Fig.  176  (p.  533)  shows  a  pelvis  of  this  kind,  and  it  will 
be  obvious  from  this  figure  how  it  is  that  the  head  adapts  itself 
better  to  the  pelvis  when  the  biparietial  diameter  is  on  the  wider 
side.  Since  the  leg  which  is  brought  down  always  eventually 
rotates  forward,  the  object  may  be  gained  by  seizing  that  leg  which 
it  is  desired  to  bring  to  the  front.    Thus,  if  the  left  side  of  the 
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pelvis  is  the  widest  (as  in  Fig.  176),  the  left  leg  should  be  seized, 
and  vice  versa. 

As  it  is  difficult  to  select  the  leg  when  only  one  or  two  fingers 
are  passed  through  the  os  uteri,  it  is  better  to  wait,  in  such  cases, 
for  a  somewhat  greater  dilatation  of  the  os  before  undertaking 
version.  The  hand  may  then  be  passed  through  the  os  to  select  the 
leg,  if  it  cannot  otherwise  be  made  out  which  is  right  and  which  is 
left. 

Bipolar  version  in  shoulder  presentations. — Bipolar 
version  is  not  so  often  available  in  shoulder  as  in  head  presentations  ; 
for,  if  the  membranes  are  intact,  it  is  generally  right  to  attempt 
cephalic  version,  and,  after  their  rupture,  the  liquor  amnii  quickly 
drains  away,  and  the  uterus  grasps  the  foetus  too  closely  to  allow 
it  to  be  turned  in  this  manner.  In  all  cases,  however,  in  which 
the  membranes  have  not  been  long  ruptured,  the  bipolar  method 
may  be  attempted  in  the  first  instance  without  any  disadvantage  ; 
for  if  the  shoulder  cannot  be  made  to  recede  by  pressure  with 
the  fingers  passed  through  the  cervix,  it  is  easy,  provided  that 
the  cervix  is  sufficiently  dilated,  to  pass  the  hand  on  into  the 
uterus,  without  withdrawing  it  from  the  vagina,  and  seek  the  knee 
or  foot. 

The  two  poles  which  have  now  to  be  regarded  are,  in  the  first 
instance,  not  the  poles  of  the  whole  foetus,  namely,  the  breech  and 
head,  but  the  poles  of  the  tnmk  apart  from  the  head— that  is  to 
say,  the  breech  and  shoulder.  The  position  is  similar  to  that  in 
the  exceptional  stage  of  bipolar  version  shown  in  Fig.  222,  p.  645. 
The  fingers  passed  through  the  cervix  first  push  the  shoulder  up- 
wards, in  the  direction  of  the  head  and  somewhat  toward  the  back 
of  the  foetus,  so  that  its  abdominal  surface  is  brought  over  the  os. 
At  the  same  time  the  external  hand  is  used  to  press  down  the  breech 
in  the  direction  of  the  os.  If  the  shoulder  can  be  made  to  recede, 
the  knee  is  sought  for  and  hooked  by  the  finger  in  the  same  way  as 
in  head  presentations.  As  soon  as  the  knee  is  thus  secured,  the 
external  hand  is  transferred  from  the  breech  to  the  head,  and  presses 
the  head  up  toward  the  fundus,  as  in  Fig.  224,  p.  647.  At  this 
stage,  therefore,  the  two  forces  are  applied  to  the  poles  of  the  entire 
fcetus.  The  whole  proceeding  is,  of  course,  comparatively  easy  if 
the  liquor  amnii  is  still  intact. 

If  the  shoulder  cannot  easily  be  made  to  recede  by  the  direct 
pressure  of  the  fingers,  and  the  arm  is  prolapsed  in  the  vagina,  it 
is  .sometimes  of  use  to  grasp  the  humerus  with  the  hand  in  the 
vagina  and  use  it  as  a  kind  of  handle  to  push  the  shoulder  in  the 
required  direction. 

Internal  version  in  head  presentations.— Internal 
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has  been  employed  so  much  more  extensively  than  any  other  kind 
of  version,  that  it  is  generally  regarded  as  version  par  excellence. 
The  object  is  to  seize  one  leg,  and  bring  it  through  the  os  into  the 
vagina.  Then,  by  traction  exerted  on  the  breech  through  the 
medium  of  this  leg,  the  foetus  is  made  to  rotate ;  whatever  part  was 
previously  presenting  is  thereby  caused  to  recede,  and  the  half- 
breech  is  brought  into  the  os.  The  reason  for  bringing  down  one 
leg  only  and  not  both  legs  is  that  the  half-breech  forms  a  better 
dilator  for  the  cervix  and  other  soft  parts  than  the  two  thighs  side 
by  side,  and  therefore  there  is  less  risk  of  the  after- coming  head 
being  delayed,  and  the  child's  life  lost  in  consequence.  If  the  child 
is  previously  dead,  in  the  case  of  shoulder  presentation,  there  is 
sometimes  an  advantage  in  bringing  clown  both  legs. 

nh.nir.fi.  nf  hsffld  f.n  nnUnJure — As  a  general  rule  the  patient  may 
be  placed  on  the  left  side,  and  the  left  hand  used  for  all  cases,  since 
it  adapts  itself  better  to  the  pelvic  curve.  Whatever  be  the  position 
of  the  fetus,  the  left  hand  can,  as  a  rule,  reach  its  abdominal  sur- 
face, and  so  find  the  knees  ;  for  the  abdomen  never  looks  directly 
forward,  even  in  occipito-posterior  positions  of  the  vertex.  By 
supinating  the  forearm,  the  hand  may  be  brought  to  reach  the  left 
side  of  the  pelvis  ;  by  pronating  it,  to  reach  the  right  side.  By  this 
means  the  posterior  leg  at  any  rate  can  be  reached  by  the  left  hand, 
even  in  occipito-posterior  positions  of  the  foetus.  In  occipito-anterior 
positions  the  left  hand  has  not  to  diverge  far  from  the  posterior  wall 
of  the  genital  canal. 

In  cases  of  flattened  pelvis,  there  is  generally  posterior  obliquity 
of  the  uterine  axis  in  reference  to  the  axis  of  the  brim,  especially  if 
the  pelvic  inclination  is  increased.  Under  these  circumstances,  if 
the  legs  and  feet  lie  against  the  posterior  wall  of  the  fundus,  it  is 
necessary  to  bend  back  the  wrist,  after  passing  the  promontory  of 
the  sacrum,  in  order  to  reach  them.  This  is  sometimes  difficult  if 
the  uterus  is  at  all  tightly  contracted.  If  necessary  the  left  arm 
may  be  withdrawn,  and  the  right  arm  introduced  in  order  to  seize  the 
leg  ;  for  although  the  left  arm  adapts  itself  better  to  the  pelvic  curve, 
the  right  arm  does  so  better  to  the  "  curve  of  the  false  promontory." 

The  primary  choice  of  the  hand  to  introduce  is  not  a  matter  of 
great  consequence,  and  different  authorities  have  given  different 
rules  on  the  subject.  If  the  patient  is  placed  on  her  back,  the 
right  hand  may  be  chosen  if  the  abdomen  of  the  child  is  directed 
toward  the  right  of  the  operator  (see  Fig.  226,  p.  651),  and  vice  versa. 

Preparations. — In  cases  where  internal  version  is  necessary, ,  cgm- 
plete'.aiiccsthcsia  is  even  more  important  than  in  those  in  which  it 
u  possible  to  perform  bipolar  version,  in  order  to  facilitate  the 
operation  by  securing  the  greatest  possible  relaxation  of  the  uterus. 
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The  patient's  right  knee  is  to  be  raised,  as  in  the  former  case,  that 
the  right  hand  may  have  access  to  the  abdomen,  and  make  counter- 
pressure  on  the  breech  to  support  it,  even  if  it  is  not  able  actually 
to  bring  it  nearer  to  the  internal  hand.  Not  only  the  dorsal  surface  of 
the  hand,  butthe  whole  of  the  forearm  should  be  thoroughly  lubricated, 
and  it  is  well  to  introduce  a  lump  of  the  lubricant  into  the  vagina. 


Fig.  226.— Internal  version  in  head  presentation.  Seizing  the  leg.   (After  Tyler  Smith. ) 

Method  of  operating. — The  whole  hand  is  gently  and  slowly  passed 
into  the  vagina,  the  fingers  being  held  together  in  the  form  of  a 
cone.  If  the  cervix  is  not  dilated  enough  to  allow  the  hand  to  pass, 
it  must  be  gradually  stretched  by  pressing  the  fingers  into  it  in  the 
same  conical  form,  until  there  is  room  for  the  hand  to  pass  it.  The 
exact  position  of  the  fcetus  should  have  been  previously  made  out. 
The  operator  must  now  verify  his  diagnosis,  as  the  hand  passes  into 
the  uterus,  by  feeling  the  face.  The  direction  of  the  face  will  guide 
the  hand  toward  the  abdominal  surface  of  the  fetus,  up  which  it 
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ought  to  pass.  To  make  room  for  the  hand  to  pass,  the  head  must 
be  pushed  out  of  the  way.  In  doing  this  the  operator  should  carry 
out  in  some  degree  the  principle  of  bipolar  version,  even  though  it 
is  impossible  to  do  so  fully.  That  is  to  say,  he  should  push  the 
head  in  the  direction  of  the  occiput,  in  order  to  bring  the  abdominal 
surface  of  the  foetus  toward  the  internal  hand,  and  should  at  the 
same  time  make  counter-pressure  on  the  breech  with  the  external 
hand  (Fig.  226). 

Seizing  the  knee. — The  hand  and  arm  should  be  gradually  passed 
up  toward  the  fundus  in  the  absence  of  a  pain,  the  external  hand 
still  making  counter-pressure  over  the  uterus,  until  the  hand  reaches 
the  child's  abdomen.  If  a  pain  comes  on  during  the  operation,  the 
hand  must  be  allowed  to  lie  fiat  against  the  uterine  wall  until  it  has 
passed  off.  As  the  hand  passes  the  head,  it  sometimes  happens  that 
a  ring  projecting  inwards,  formed  by  contraction  of  the  internal  os, 
is  detected  above  the  head.  In  such  case,  the  attempt  to  turn 
should  be  given  up  ;  for  this  condition  implies  that  the  cervix  has 
undergone  dangerous  thinning  through  retraction  of  the  body  of  the 
uterus  in  prolonged  labour,  and  that  the  uterus  has  closed  tightly 
round  the  foetus  after  escape  of  the  liquor  amnii.  If  an  attempt  is 
made  to  force  the  head  back  over  the  projecting  ring,  there  is  a  risk 
of  causing  rupture. 

The  older  authors  generally  recommend  that  a  foot  should  be 
seized.  The  knee  is  preferable,  for  two  reasons.  In  the  first  place, 
it  is  nearer,  and  generally  is  reached  first.  Secondly,  it  can  be 
secured  by  hooking  the  forefinger  into  the  flexure  of  the  joint.  The 
foot  cannot  be  held  securely  without  the  use  of  the  thumb,  and, 
when  the  thumb  is  used,  the  closed  fist  occupies  more  space,  and 
cannot  therefore  be  so  easily  withdrawn.  The  knees  will  be  found 
near  the  elbows,  and  not  far  from  the  level  of  the  umbilicus.  A 
knee  is  distinguished  from  an  elbow — first,  by  its  being  broader, 
and  not  having  the  sharp  projection  of  the  olecranon  ;  secondly,'  by 
its  pointing  toward  the  head,  while  the  elbow  points  away  from  it. 
In  case  of  any  doubt  being  felt,  the  finger  should  be  passed  up  the 
limb  to  feel  the  breech,  or  the  foot,  which  can  be  verified  by  the 
heel.  In  general,  whichever  leg  comes  first  should  be  taken.  It 
is  only  necessary  to  make  a  selection  in  the  exceptional  case  before 
mentioned  (see  p.  648),  in  which  it  is  desired  to  bring  the  occiput 
into  the  wider  side  of  an  unequal  pelvis.  If  the  foot  happens  to  be 
reached  more  readily  than  the  knee,  it  may  be  taken  instead. 

The  forefinger,  having  secured  the  knee,  draws  it  downward 
through  the  os  uteri,  and  thereby  effects  rotation  of  the  fcetus  and 
recession  of  the  head.  As  soon  as  the  leg  is  in  the  vagina,  the  foot 
is  brought  down.    Traction  is  then  to  be  made  upon  the  leg,  until 
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the  half-breech  has  fully  entered  the  os,  and  the  head  has  ascended 
to  the  fundus.  The  ascent  of  the  head,  in  the  later  stage,  may  be 
assisted  by  pressure  upwards  with  the  external  hand,  as  in  Fig.  224, 
p.  647. 

If  the  fcetus  cannot  be  made  to  rotate  by  traction  upon  the  Imee 
or  foot,  the  expedients  may  be  tried  which  will  shortly  be  described 
as  available  in  difficult  versions  for  shoulder  presentation.  But,  if 
resistance  is  great,  it  is  generally  better  not  to  persevere  with  the 


Fig.  227.— Version  by  leg  diagonally  opposite  to  presenting  shoulder,  as  recommended 
by  most  British  authorities.    (After  Tyler  Smith.) 

version,  since,  in  head  presentation,  it  is  usually  undertaken  only 
for  the  sake  of  the  fcetus. 

Internal  version  in  shoulder  presentations. — The  left 
hand  may  be  introduced  as  a  rule,  in  all  cases,  as  in  the  other  forms 
of  version,  the  patient  being  placed  on  the  left  side  ;  for  since,  even 
in  dorao-posterior  positions,  the  abdomen  does  not  look  exactly 
forwards,  but  is  inclined  to  one  side,  the  hand  can  always  be  carried 
far  enoiigh  rorrnd  one  side  or  other  of  the  pelvis  to  reach  the 
posterior  or  lower  knee.  Some  authors,  however,  recommend  the 
use  of  the  left  hand  in  dorso-anterior  positions,  the  right  hand  in 
dorso-posteri or  positions  (see  Fig.  227).  It  is  to  be  remembered 
that  the  operator  can  always  reverse  the  hand  to  be  used,  if  he 
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desires  to  do  so,  by  reversing  the  position  of  the  patient.  Some- 
times also  there  is  an  advantage  in  the  use  of  the  right  hand  to 
correspond  with  the  curve  of  the  false  promontory,  and  reach  the 
legs  when  lying  far  back  in  the  fundus  uteri,  as  described  for  the 
case  of  version  in  head  presentation.  If  the  patient  is  placed  on 
her  back,  the  right  hand  may  be  used  if  the  child's  abdomen  looks 
towards  the  mother's  left,  and  conversely  (see  Fig.  230,  p.  658). 

Choice  of  leg  to  seize.— In  general  it  is  preferable  tojeize  the  lower 
leg,  or  that  on  the  same  side  as  the  presenting  shoulder.  This  is 
always  nearer  and  easier  to  reach,  in  some  cases  very  much  easier 
than  the  upper  leg,  or  that  diagonally  opposite  to  the  presenting 
shoidder.  If  it  is  seized,  the  nearest  part  of  the  half-breech  is 
brought  to  the  os  uteri  by  the  shortest  path,  and  the  fetus  is  turned 
in  the  bilateral  plane  of  its  trunk — that  is  to  say,  around  an  antero- 
posterior axis  passing  through  the  centre  of  the  trunk.  This  corre- 
sponds to  version  in  the  plane  of  the  paper  in  Fig.  228,  p.  655.  This 
is  the  simplest  kind  of  version  which  can  effect  the  desired  object, 
since  no  complete  rotation  of  the  long  axis  of  the  fetus  is  necessary 
Its  position  being  already  oblique,  it  is  sufficient  to  turn  it  through 
an  angle  of  not  much  more  than  100°  to  bring  the  half-breech  into 
the  os.  The  back  of  the  fetus,  which  is  generally  anterior  to  begin 
with,  remains  anterior  after  the  version — that  is  to  say,  it  remains 
in  the  most  favourable  position. 

The  contrary  doctrinejias  been  taught  in  most  of  the  leading 
English  text- books.  It  was  laid  down  by  Sir  James  Simpson  that 
the  facility  of  version  depended  upon  seizing  the  leg  of  the  opposite 
side  of  the  body  to  the  presenting  shoulder  (Fig.  227,  p.  653).  The 
reason  he  gave  for  this  was  that  to  seize  the  leg  of  the  same  side 
merely  bent  the  body  forward  upon  the  transverse  axis  of  the  trunk, 
but  to  seize  the  leg  of  the  opposite  side  also  rotated  it  upon  the 
longitudinal  axis  of  the  trunk.  He  considered  that  the  former  action 
was  liable  to  bring  down  the  lower  extremity  without  displacing  the 
upper,  so  that  the  shoulder  and  half-breech  of  the  same  side  became 
jammed  together  in  the  os.  But  rotation  of  the  body  at  the  same 
time  on  its  longitudinal  axis,  by  traction  made  upon  the  opposite 
pole  to  the  presenting  shoulder,  he  believed  to  elevate  and  turn 
away  from  the  os  uteri  the  part  originally  presenting.  Sir  James 
Simpson  has  been  followed  by  Tyler  Smith,  Barnes,  Meadows,  and 
Playfair.  On  the  other  hand,  most  of  the  foreign  authorities 
recommend  version  by  the  lower  leg.  It  is  also  certain  that  those 
who  do  not  trouble  themselves  particularly  to  make  out  which  leg 
they  have  seized  will  turn,  in  almost  all  cases,  by  the  lower  leg, 
since  this  is  so  much  easier  to  reach.  It  appears  that  Sir  James 
Simpson  and  those  who  followed  him  have  overlooked  the  fact  that 
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in  version  by  the  lower  leg  there  is  generally  no  bending  forward 
of  the  body  upon  the  transverse  axis  of  the  trunk,  so  that  the 
direction  of  the  back  is  reversed  when  the  version  is  complete,  but 
merely  a  partial  rotation  upon  an  antero-posterior  axis,  the  direction 
of  the  back  remaining  unaltered.  Not  only  is  this  the  simplest 
mode  in  which  the  required  change  of  position  can  be  produced,  but 
it  may  be  shown  that  the  force  applied  to  the  leg  acts  at  a  greater 
mechanical  advantage  in  producing  this  rotation  than  traction 
applied  to  the  upper  leg  in  producing  a  combined  rotation  of  the 


Fig.  228.— Section  in  bilateral  plane  of  foetus  presenting  by  shoulder,  c,  centre  of 
foetal  trunk ;  b  g,  direction  of  traction  on  lower  hip  ;  i>  g,  direction  of  traction  on 
upper  hip  ;  c  e,  c  r,  perpendiculars  from  c  on  b  g,  d  o ;  c  h  is  drawn  perpendicular 
to  A  d  ;  c  e  =  134  ;  c  f  =  90. 

trunk  of  the  foetus  about  a  transverse  and  a  longitudinal  axis,  so  as 
to  bring  into  the  os  the  opposite  pole  to  the  shoulder  originally  pre- 
senting. For,  if  traction  is  applied  to  the  lower  hip,  the  leverage 
or  moment  of  the  tractile  force  in  producing  a  rotation  of  the  fcetus 
round  its  centre  on  an  antero-posterior  axis  is  measured  by  the 
perpendicular  c  e  (Fig.  228).  But  if  traction  is  applied  to  the 
upper  hip,  its  leverage  or  moment  in  producing  the  same  rotation 
is  measured  by  the  perpendicular  c  f,  smaller  than  c  e  ;  and  its 
leverage  or  moment  in  producing  the  combined  rotation  on  the 
longitudinal  and  transverse  axis  of  the  trunk,  described  by  Sir 
James  Simpson,  is  measured  by  the  perpendicular  c'  k  (Fig.  229), 
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also  smaller  than  c  E.  Since  c  f  in  Fig.  228  is  slightly  larger  than 
c'  Kin  Fig.  229,  it  is  probable  that,  even  if  the  upper  leg  be  taken 
the  rotation  produced  will  be  one  on  the  antero-posterior  axis  of  the 
foetus,  and  not  the  combined  rotation  on  the  longitudinal  and  trans- 
verse axis,  by  which  the  direction  of  the  back  would  be  reversed.* 
It  is  found  practically,  that,  if  the  lower  leg  be  taken,  the  half- 
breech  and  shoulder  do  not  in  general  become  jammed  together  in 
the  os,  but  the  shoulder  recedes. 


Fig.  229.— Section  in  antero-posterior  plane  of  foetus  passing  through  right  or 
presenting  shoulder,  and  opposite  or  left  hip,  the  plane  in  which  the  compound 
rotation  of  the  foetus  on  its  longitudinal  and  transverse  axis  would  take  place. 
d'  l,  direction  of  traction-  on  upper  hip  ;  c',  centre  of  foetal  trunk ;  c'  K,  perpen- 
dicular from  o'  on  d'  l  ;  c'  K  =  85. 

Application  of  noose  to  prolapsed  arm. — There  is  an  advantage  to 
be  rained  by  placing  a  noose  of  tape  round  the  wrist  of  the  pro- 
lapsed arm,  and  even  in  drawing  the  arm  down  for  this  purpose  if 
it  is  easily  reached.  This  will  give  the  operator  complete  control 
over  this  "arm,  and  he  will  always  be  able  to  prevent  it  becoming 
"extended  above  the  head,  and  so  delaying  the  passage  of  the  foetus 
through  the  brim.  The  advantage  of  the  expedient  is  still  greater 
if  the  version  is  made  by  the  leg  belonging  to  the  same  side  as  the 
presenting  shoulder;  for  since  the  leg  which  is  brought  down 

*  For  a  full  discussion  of  the  subject  see  a  paper  by  the  author  "  On  the  Choice  of 
the  Leg  in  Version."   Obstet.  Trans.,  1877. 
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always  rotates  eventually  to  the  front,  the  arm  which  is  commanded 
will  always  in  that  case  be  the  anterior  arm.  Now  the  posterior 
arm  is  always  much  more  easy  to  bring  down  than  the  anterior  ; 
for  as  the  fetus  is  drawn  in  the  direction  of  the  pelvic  outlet,  the 
posterior  shoulder,  and  therefore  the  posterior  arm,  are  much  lower 
in  reference  to  the  pelvic  brim  than  the  anterior,  and  more  easily 
reached  in  consequence  (see  Fig.  106,  p.  246).  Also  there  is  more 
room  posteriorly  for  the  hand  to  pass  up.  Hence  if  the  operator 
has  command  of  the  anterior  arm  by  means  of  the  noose,  he  will  be 
able  to  deal  with  the  posterior  arm  without  difficulty,  and  the 
child's  life  is  not  likely  to  be  lost  through  the  extension  of  the 


arms. 


Method  of  operating.  —The  hand  is  introduced  through  the  os  nteri 
as  in  version  performed  in  head  presentation.    The  exact  position 
of  the  fetus  should  have  been  previously  made  out.    The  hand,  as 
it  passes  into  the  uterus,  verifies  the  diagnosis  by  making  out  the 
axilla,  and  the  direction  of  the  neck  and  head.    In  pushing  the 
shoulder  aside  in  order  to  make  room  for  the  hand  to  pass,  the 
operator  should  push  it  in  the  direction  of  the  head  and  toward  the 
back  of  the  fetus,  as  well  as  upward,  so  as  to  bring  the  abdomen 
nearer  to  his  hand.     At  the  same  time  the  external  hand  makes 
counter-pressure  upon  the  breech,  so  as  to  diminish  the  strain  upon 
the  uterine  attachments,  and  also  to  bring  the  breech,  if  possible, 
somewhat  nearer  to  the  os.    The  hand  is  then  passed  on  from  the 
shoulder  to  the  front  of  the  cljest,  and  thence  to  the  abdomen,  and 
there  seeks  for  the  lower  knee,  or  that  belonging  to  the  same  side 
as  the  presenting  shoulder  (Fig.  230).    The  operator  distinguishes 
a  knee  from  an  elbow  in  the  manner  already  described  (see  p  652) 
and  one  knee  from  the  other  by  tracing  the  limb  up  to  the  breech 
or  loot.    The  index  finger  is  hooked  into  the  flexure  of  the  knee 
and  draws  it  through  the  os.    The  external  hand  may  then  assist 
Uie  rotation  of  the  fetus  by  pushing  the  head  up  toward  the  fundus. 
As  soon  as  the  leg  is  in  the  vagina  the  foot  is  brought  down,  and 
traction  made  upon  it  until  the  half-breech  has  entered  the  os  and 
the  toot  is  outside  the  vulva.    The  rotation  of  the  fetus  will  then 
De  complete     In  dorso-posterior  positions,  the  hand,  on  reaching 
tie  back  ol  the  shoulder,  should  be  carried  round  toward  the  side  of 
t he  pelvis  opposite  to  that  where  the  head  is  situated.  Passing 
along  the  side  of  the  fetus,  it  is  thereby  guided  to  the  thigh  and 

EiS^&w"^^*0^^  arm  is  ^generally  recommended  in 
urf      „  i       many  forei^n  authors  of  various  dates  have  regarded  it  as 

Levret,  CTS  HoX  « the  n°°Se  ar°  °siander'  Hoh1'  S™™™> 
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knee  corresponding  to  the  presenting  shoulder.  If  the  left  hand 
cannot  reach  the  knee  or  foot  in  this  way,  it  should  he  withdrawn 
and  the  right  hand  introduced. 

Version  in  impacted  shoulder  presentation. — When  the  membranes 
have  long  been  ruptured,  and  the  uterus  is  closely  contracted  around 
the  child,  there  may  be  difficulty  in  getting  the  child  to  revolve 


Fig.  230.— Version  by  the  nearer  leg,  or  that  corresponding  to  the  presenting 
shoulder.   Noose  placed  upon  prolapsed  arm. 


after  the  leg  has  been  seized.  Under  these  circumstances  it  is  first 
of  all  important  to  make  sure  that  chloroform  is  given  to  the  full 
surgical  degree,  to  secure  the  greatest  possible  amount  of  relaxation 
of  the  uterus.  Next  there  are  two  expedients  which  will  almost 
always  overcome  the  difficulty.  The  first  is  to  find  means  of 
applying  more  powerful  traction  to  the  leg  than  can  easily  be  exer- 
cised with  the  finger ;  the  second  is  so  to  apply  this  traction  that 
room  is  left  in  the  vagina  for  the  hand  to  push  up  the  shoulder, 
and  thus  bring  two  forces  to  bear  simultaneously  on  the  opposite 
poles  of  the  trunk.  The  best  means  of  making  traction  on  the 
leg  is  the  use  of  a  small  blunt  book,  as  recommended  by  Dr. 
Braxton  Hicks.  The  stem  of  the  instrument  is  made  of  sufficiently 
soft  metal  to  allow  it  to  be  bent,  if  necessary,  to  suit  the  curve  ot 
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the  genital  canal,  or  the  direction  in  which  it  has  to  he  passed. 
The  diameter  of  the  hook  is  about  one  inch.  The  handle  of  the 
hook  is  held  in  the  right  hand.  As  the  left  forefinger  holds  the 
knee,  the  hook  is  passed  up  under  cover  of  the  arm  and  hand,  with 
its  flat  side  against  the  foetus.  When  the  knee  is  reached  the 
handle  is  turned,  so  as  to  fix  the  hook  across  the  flexure  of  the 
knee,  the  point  being  directed  inwards.  The  finger  makes  sure 
that  the  point  of  the  hook  is  clear  of  the  knee  on  the  inner  side,  so 
as  not  to  injure  the  popliteal  space.  Very  powerful  traction  can 
then  be  made  upon  the  leg  with  the  right  hand.  The  left  hand 
may  be  used  to  prevent  the  leg  becoming  extended,  or,  since  the 
stem  of  the  hook  occupies  scarcely  any  space  in  the  vagina,  the 
left  hand  may  be  used  to  push  up  the  shoulder,  while  the  right  hand 
draws  down  the  knee.  In  this  case  the  traction  of  the  hook  some- 
times may  cause  extension  of  the  leg  and  descent  of  the  foot.  If 
this  happens,  it  will  be  necessary  to  remove  the  hook,  and  place  a 
noose  of  tape  over  the  foot. 

If  a  small  blunt  hook  of  the  kind  here  described  is  not  at  hand, 
the  foot  should  be  brought  down  as  low  as  possible,  a  noose  of 
rather  broad  tape  should  be  placed  over  it,  and  traction  made  upon 
the  tape  with  the  right  hand,  while  the  left  hand  pushes  up  the 
shoidder.  If  the  foetus  wiU  not  rotate  when  pressure  and  traction 
are  made  simultaneously,  it  sometimes  answers  better  to  push  up 
the  shoulder  with  one  hand,  and  pull  down  the  leg  with  the  other, 
alternately.  A  little  is  gained  at  each  repetition  of  this  manoeuvre. 
Various  devices  have  been  suggested  to  facilitate  the  application  of 
the  noose  when  it  is  found  difficult  to  fix  it  over  the  foot  with 
the  fingers.  Most  instruments  for  this  purpose  consist  essentially 
ol  a  long  rod  with  a  hole  at  the  end  of  convenient  size  for  passing  a 
loop  of  tape  through.  A  convenient  implement  is  a  tube  of  soft 
metal  about  sixteen  inches  long,  large  enough  to  allow  a  loop  of 
tape  to  be  passed  through  it.  The  loop  is  made  to  project  at  the 
enc  ot  the  tube,  is  passed  up  into  the  uterus  by  the  aid  of  the  tube, 
and  guided  over  the  foot  by  the  fingers  of  the  left  hand.  The  tape 
is  then  drawn  up  until  the  foot  is  held  firmly  enough,  but  not  too 
ightly,  against  the  end  of  the  tube.  The  ends  of  the  tape  are  then 
bed  over  a  cross  piece  of  wood  at  the  lower  end  of  the  tube,  and 
tube  and  tape  together  used  for  traction. 

In  the  absence  of  such  a  noose-carrier,  a  loop  of  tape  may 

•enoStor  07  T     ^  0VCT  the  f°0t  ^  me"ns  of  a 
lepositor,  or  a  large  gum-elastic  catheter  with  stylet,  used  like  a 

funis  repositor.    When  the  loop  is  drawn  up  tight  enough    he  tape 

^catheter  are  held  together  side  by  side,  L?t*S^5£ 
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In  very  difficult  cases  the  second  leg  should  he  hrought  down, 
noosed  if  necessary,  and  traction  should  he  made  on  hoth  legs 
together.  This  is  especially  useful  if  the  foetus  has  heen  dead  for 
some  time,  and  is  macerated  and  softened,  for  under  such  circum- 
stances a  single  leg  may  sometimes  he  torn  away  from  the  trunk. 
If  the  half-hreech  hegins  to  enter  the  os,  and  the  shoulder  still 
will  not  recede,  the  plan  may  he  tried  of  making  traction  mainly  on 
the  leg  diagonally  opposite  to  the  presenting  shoulder,  in  order  to 
elevate  the  shoulder  hy  rotating  the  foetus  on  its  longitudinal  axis, 
as  proposed  by  Sir  James  Simpson  ;  for,  although  the  half-hreech 
and  shoulder  of  the  same  side  cannot  generally  become  jammed 
together  in  the  os,  this  may  happen  if  the  foetus  has  been  long 
dead,  and  has  lost  all  tonicity. 

The  treatment  to  be  adopted  if  version  is  found  altogether  impos- 
sible has  been  already  considered  (see  pp.  476 — 479).  Such  cases 
will  be  found  of  extreme  rarity  if  the  methods  above  described  are 
fully  carried  out. 


CHAPTER  XXXV. 


CRANIOTOMY  AND  EMBRYOTOMY. 

Under  the  head  of  Craniotomy  are  generally  included,  not  merely 
the  perforation  of  the  head,  but  the  means  required  for  extracting 
it  after  perforation. 

Indications  for  the  operation. — The  various  conditions 
calling  for  craniotomy  have  already  been  detailed.  The  chief  of 
them  are — great  disproportion  between  the  head  and  the  pelvis, 
obstruction  caused  by  tumours,  or  by  cancer  of  the  cervix  ;  in  rare 
cases  obstruction  due  to  rigidity  of  the  cervix,  inflammatory  deposits 
or  cicatrices ;  also  dangerous  conditions  of  the  mother,  such  as 
eclampsia,  calling  for  rapid  delivery,  when  the  use  of  forceps  or 
version  is  not  sufficient  to  meet  the  case. 

On  the  Continent  practice  has  been  influenced  by  the  dictum  of 
the  Eomish  Church  that  it  is  not  lawful  to  destroy  the  foetus  to 
diminish  the  risk,  or  even  to  save  the  life  of  the  mother.  In  this 
country  the  interest  of  the  mother  has  always  been  considered 
paramount.  The  operation,  however,  stands  on  a  different  footing 
when  the  foetus  is  dead  and  when  it  is  alive.  If  there  is  clear  evi- 
dence of  the  death  of  the  foetus,  craniotomy  should  be  performed 
whenever  it  renders  extraction  in  any  degree  easier  or  less  perilous 
to  the  mother.  While  the  foetus  is  alive  the  operation  is  only  justi- 
fiable if  delay  or  attempts  to  extract  by  other  means  involve  a  mate- 
rial and  undoubted  increase  of  risk  to  the  mother.  When  the  operation 
has  once  been  decided  to  be  desirable,  it  should  be  performed  without 
delay.  To  wait  for  the  previous  death  of  the  child  greatly  increases 
the  danger  to  the  mother,  and  gains  only  a  sentimental  benefit. 

Mortality. — In  cases  of  extreme  pelvic  contraction,  or  obstruc- 
tion by  tumours,  craniotomy  is  a  dangerous  operation,  as  already 
explained.  In  the  easier  cases,  in  which  it  comes  into  com- 
petition with  extraction  by  forceps  or  version,  it  involves  little 
risk  to  the  mother,  provided  that  it  is  performed  early.  If  danger 
arises,  it  is  generally  due  to  previous  delay,  or  to  attempts  to  extract 
the  undiminished  head. 

In  the  Guy's  Hospital  Charity  (1863—1875)  the  mortality  after 
craniotomy  amounted  to  6  out  of  18  cases,  or  33-3  per  cent.  But 
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the  proportion  of  craniotomy  cases,  18  in  26,591  deliveries,  or  0-7 
per  1,000,  is  a  very  low  one,  showing  that  the  operation  was  only 
resorted  to  in  extreme  cases.  The  proportion  of  deaths  after  cranio- 
tomy per  1,000  deliveries  is  thus  only  0-23.  In  the  interval 
between  1833  and  1854,  in  which  craniotomy  cases  were  about 
five  times  as  frequent  in  the  Guy's  Hospital  Charity — namely,  3-5 
per  1,000 — the  total  number  of  deaths  after  delivery  by  forceps, 
version  for  obstructed  labour,  or  craniotomy  per  1,000  deliveries 
was  0-57  per  1,000.  The  corresponding  proportion  was  0-50  per 
1,000  in  the  interval  1863 — 1875.  Thus  the  extensive  substitu- 
tion of  extraction  by  forceps  or  version  for  craniotomy  was  associated 
with  rather  a  diminished  than  an  increased  mortality  to  the  mothers. 
In  the  ten  years  1875 — 1885  there  were  24  cases  of  craniotomy  in 
25,489  deliveries.  There  were  4  deaths,  or  16"6  per  cent.,  in- 
cluding one  case  in  which  the  uterus  was  ruptured  before  the 
craniotomy. 

Instruments  for  perforation. — The  perforators  chiefly  used 
in  this  country  are  modifications  of  the  original  scissors  of  Smellie. 
These  had  points  like  the  modern  perforator  (Fig.  231,  p.  663),  but 
handles  like  ordinary  scissors,  and  the  whole  instrument  was  less 
powerful.  The  best  forms  of  perforator  are  Oldham's  (Fig.  231)  and 
Simpson's  (Fig.  232).  With  the  former  the  hand,  placed  between 
the  handles  in  holding  the  instrument,  as  shown  in  Fig.  233, 
p.  664,  keeps  the  points  together.  With  the  latter  the  palm  of  the 
hand  is  pressed  against  the  spring,  which  joins  the  ends  of  the  handles 
and  keeps  the  points  from  separating.  Of  the  two,  Oldham's  perfo- 
rator gives  the  more  powerful  hold.  The  points  should  be  sufficiently 
sharp  to  penetrate  the  head  readily,  yet  not  so  sharp  as  easily  to 
prick  the  fingers  or  the  vagina.  When  the  points  are  closed,  the 
handles  should  not  be  too  far  apart  to  allow  them  to  be  brought 
together  by  the  fingers  of  one  hand.  The  j>oint  of  Simpson's  per- 
forator is  sometimes  made  curved,  to  allow  it  more  easily  to  be 
placed  at  right  angles  to  the  head,  but  it  is  preferable  to  have  the  point 
in  the  line  of  the'handle,  in  which  like  pressure  has  to  be  made. 

In  Germany  a  trephine  perforator  has  been  much  used.  The 
object  is  to  cut  a  clean  round  hole  out  of  the  skull,  so  that  the  hole 
is  not  likely  to  close,  or  fragments  of  bone  to  project.  It  cannot, 
however,  be  used  so  easily  and  quickly  as  the  English  perforator, 
and  has  the  great  disadvantage  that  it  cannot  conveniently  be  used 
to  perforate  the  after-coming  head.  Moreover,  it  is  not  found 
practically  that,  after  the  use  of  the  ordinary  perforator,  the  hole 
does  close  up,  or  angles  of  bone  do  project. 

Condition  of  cervix. — It  is  not  absolutely  necessary  for  the  opera- 
tion that  the  cervix  should  be  fully  dilated.    There  should,  however, 
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be  room  for  the  separation  of  the  points  of  the  perforator  without 
danger  of  lacerating  the  edges  of  the  cervix,  and  also  for  the  intro- 
duction of  instruments  for  the  subsequent  extraction  of  the  fretus. 
If  the  cervix  is  too  small  to  allow  this,  it  should  he  previously 
dilated,  either  by  the  hydrostatic  dilators,  or  by  the  hand  introduced 
in  a  conical  form,  with  the  aid  of  au  anaesthetic. 


Pig.  231. — Oldham's  perforator.  Fig.  232. — Simpson's  perforator. 


Method  of  operating. — An  anaesthetic  is  not  absolutely 
necessary,  but  it  facilitates  the  operation,  and  spares  the  feelings  of 
the  patient.  It  should  be  used,  at  any  rate,  in  all  difficult  cases. 
Bladder  and  rectum  should  first  be  emptied.  The  hips  should  be 
brought  quite  over  the  edge  of  the  bed  ;  the  bed  should  be  protected 
by  a  mackintosh,  hanging  down  over  the  edge,  and  a  footpan  should 
be  at  hand  to  catch  the  evacuated  brain  substance. 

The  spot  on  the  head  chosen  for  perforation  should  be  near  the 
centre  of  the  presenting  part,  as  far  away  as  possible  from  the 
margin  of  the  os  or  other  soft  parts.  The  ^perforation  should  be 
made  through  the  anterior  parietal  bone7"and  not  on  a  suture  or 
fontanelle  ;  for  in  the  latter  case  the  bones  may  be  simply  separated 
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and  not  broken  through,  and  may  close  together  again  when  the 
perforator  is  withdrawn,  not  leaving  a  sufficiently  free  opening  for 
the  evacuation  of  the  brain  matter. 

The  left  hand  is  passed  into  the  vagina  so  that  the  fingers  rest 
upon  the  spot  to  be  perforated.    An  assistant  should  make  coun- 
ter-pressure  over  the 
uterus,  so  as  to  press 
the  head  firmly  clown 
into  the  brim  and  keep 
it  steadily  fixed  there. 
The  perforator  is  held 
in  the  right  hand,  in 
the  manner  shown  in 
Fig.  233,  the  palm  of 
the    hand    being  be- 
tween the  handles.  It 
is  passed  up    to  the 
head  under    cover  of 
the    left    hand,  the 
point  being  kept  close 
against  the  hand.  As 
soon  as   the  head  is 
reached  the  handle  is 
carried   backward,  so 
as  to  make  the  point 
impinge     upon  the 
head  in  as  perpendi- 
cular   a    direction  as 
possible.      The  point 
is  forced  into  the  head 
by  a  combination  of 
pressure    aud  boring 
or  screwing  movement 
until  the   bones  are 
felt    to    yield.  The 
perforator     is  then 
pushed  gently  on  until  the  shoulders,  which  terminate  the  cutting 
portion  are  level  with  the  scalp.    The  handles  are  now  approxi- 
mated by  the  thumb  and  fingers  of  the  right  hand,  so  as  to  separate 
the  points,  and  make  a  free  opening  in  the  skull.    The  fingers  of 
the  left  hand  are  meanwhile  kept  upon  the  blades,  at  the  points 
where  they  enter  the  scalp,  to  make  sure  that  the  soft  parts  are  not 
endangered.    The  points  are  then  closed  again,  the  instrument  is 
rotated  on  its  axis  through  a  right  angle,  and  the  points  are  again 
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separated  in  a  direction  at  right  angles  to  the  first.  In  the  case  of 
a  greatly  flattened  pelvis,  it  is  better  to  choose  for  the  two  directions 
the  two  oblique  diameters  of  the  pelvis^  since  these  afford  more 
room  than  the  conjugate  diameter. 

The  skull  having  been  thus  freely  opened,  the  perforator  is  closed 
and  passed  on  through  the  opening  into  the  cavity  of  the  skull,  in 
order  to  break  up  the  brain  substance  in  all  directions.  It  should 
especially  be  passed  down  to  the  foramen  magnum,  to  destroy  the 
medulla  oblongata.  The  use  of  any  force,  such  as  might  risk  the 
point  of  the  perforator  being  passed  through  the  skull  on  the 
opposite  side,  must  of  course  be  avoided.  The  object  of  destroying 
the  medulla  is  to  make  certain  that  the  child  will  not  cry  or  breathe 
after  jjging  delivered  with  a  crushed  head,  and  so  distress  the 
Soother  or  friends.  It  is  apt  to  cry  if  delivered  quickly,  notwith- 
standing the  destruction  of  the  main  part  of  the  brain,  provided 
that  the  medulla  oblongata  is  intact.  Hence  it  is  well,  for  the 
■same  reason,  to  wait  a  few  minutes  after  breaking  up  the  brain 
before  beginning  the  extraction. 

""It  is  recommended  by  some  to  pass  a  tube  into  the  cranial  cavity 
and  wash  out  the  brain  substance  with  a  stream  of  water.  This  is 
not  essential  in  easy  cases,  but  should  be  done  whenever  much 
difficulty  is  anticipated  ;  for  the  whole  of  the  brain  substance  is  not 
evacuated  either  by  the  pressure  of  the  pelvic  walls  in  extraction,  or 
by  that  of  crushing  instruments.  That  brain  substance  which 
remains  resists  the  collapse  of  the  head,  or  bulges  it  out  at  each  side 
of  the  tract  compressed  between  the  blades  of  the  cephalotribe. 


Methods  of  Extraction. 

The  cephalotribe. — The  cephalotribe  is  designed  to  act  both 
as  a  crusher  and  extractor  of  the  head.  The  requirements  of  a  good 
instrument  are— first,  that  it  should  be  sufficiently  strong  not  to 
yield  in  the  slightest  degree  under  the  powerful  force  exerted  by  the 
screw  which  approximates  the  handles  ;  secondly,  the  width  across 
the  blades  should  be  as  little  as  possible  when  they  are  closed,  that 
the  instrument  may  be  capable  of  dragging  the  head  through  a  greatly 
flattened  pelvis ;  thirdly,  the  blades  should  be  able  to  hold  the  crushed 
head  without  slipping  ;  for  this  purpose  the  blades  are  generally 
made  with  somewhat  incurved  ends,  and  with  transverse  serrations 
on  the  inside.  Fourthly,  the  instrument  should  be  so  shaped  that 
it  can  be  applied  with  ease.  For  this  purpose,  it  must  be  as  long 
as  the  long  curved  forceps,  that  it  may  be  able  to  seize  the  head 
when  arrested  quite  above  the  brim,  and  it  should  have  some. 
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degree  of  pelvic  curve,  like  that  of  the  long  curved  forceps.  It  is 
better,  however,  to  have  the  pelvic  curve  made  somewhat  slighter 
than  that  usual  with  long  curved  forceps.  The  instrument  can 
then  more  easily  be  rotated  through  a  quarter  of  a  circle,  in  order 

to  bring  the  flat- 
tened head  through 
the  brim  of  a  flat- 
tened pelvis.  The 
instrument  then 
becomes  virtually- 
straight,  as  regards 
its  relation  to  the 
curve  of  the  genital 
canal.  If  it  had  a 
strong  pelvic  curve, 
the  ends  of  the 
blades  would  be 
liable  to  injure  the 
lateral  wall  of  the 
pelvis. 

A  form  of  cepha- 
lotribe  much  used 
is  that  of  Dr.  Brax- . 
ton  Hicks  (Fig. 
234).  The  blades 
are  nearly  parallel 
when  the  instru- 
ment is  closed,  but 
incurved  at  the 
ends.  The  pelvic 
curve  is  not  greater 
than  about  20°  in 
all,  so  that,  when 
the  instrument  is 
laid  fiat  upon  a 
table,  convex  side 
downward,  the  ends 
of  the   blades  are 

not  separated  from  the  table  by  more  than  about  an  inch.  When  the 
instrument  is  closed,  the  width  across  the  blades  is  not  greater 
than  If  inch.  The  form  of  screw  shown  in  Fig.  235,  p.  669,  is 
more  convenient  for  the  fingers  than  the  original  pattern,  as  shown 
in  Fig.  234.  It  would  be  still  more  convenient  to  have  the  screw 
hinge  to  the  lower  blade.    The  lock  is  of  the 


Fig.  231.— Braxton  Hicks'  cephalotnbe. 
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English  form,  and  therefore  more  easy  to  adjust  than  that  of  foreign 
instruments. 

Cases  suitable  for  the  cephalotribe. — In  all  ordinary  cases  of 
craniotomy,  extraction  can  be  effected  by  the  cephalotribe  more 
easily  and  rapidly  than  by  any  other  means,  and  with  less  chance 
of  any  angles  of  bone  projecting  and  injuring  the  soft  parts.  It  is 
therefore  an  instrument  which  all  practitioners  will  find  it  worth 
while  to  possess.  When,  however,  the  child  has  to  jjass  through 
an  aperture  narrowed  in  all  directions,  as  in  the  case  of  the  pelvis 
requabiliter  justo  minor,  or  a  cervix  contracted  by  cancer  or  by 
cicatrices,  the  head,  flattened  in  the  grasp  of  the  cephalotribe,  has 
an  unsuitable  shape  for  passing  when  the  contraction  is  great. 
Since  the  breadth  across  the  blades  when  the  instrument  is  closed 
is  only  1|  inch,  the  head  may,  under  the  most  favourable  circum- 
stances be  brought  by  the  cephalotribe  through  a  space  measuring 
only  1^  inch  in  its  smallest  diameter,  provided  that  the  transverse 
diameter  bisecting  this  smallest  diameter  measures  as  much  as  some- 
what over  3  inches.  It  follows  that  extraction  may  sometimes  be 
effected  by  the  cephalotribe  in  quite  as  high  a  degree  of  contraction 
in  flattened  pelves  as  by  any  other  possible  means.  For  this  result, 
however,  it  is  essential  that,  while  the  blades  grasp  the  head  pretty 
centrally,  the  extremities  of  the  blades  should  be  free  on  the  other 
side  of  the  head,  and  capable  of  meeting,  as  in  Fig.  235,  p.  669. 
If  the  neck,  or  thorax,  or  part  of  the  head  intervenes  between  the 
ends  of  the  blades,  the  instrument  cannot  be  closed  so  completely, 
and  will  not  pass  through  so  small  a  space. 

It  is  frequently  a  difficult  matter  to  succeed  in  applying  the 
cephalotribe  centrally  over  the  head,  in  such  a  way  that  the  instru- 
ment can  be  completely  closed.  Hence,  in  extreme  forms  of  pelvic 
contraction,  other  modes  of  extraction  shortly  to  be  described  come 
into  competition  with  the  use  of  the  cephalotribe,  and  may  some- 
times succeed  when  the  cephalotribe  has  failed. 

The  diminished  pelvic  inclination  usually  found  in  the  flattened 
rachitic  pelvis  facilitates  the  use  of  the  cephalotribe  ;  an  increased 
pelvic  inclination  renders  it  more  difficult,  when  contraction  is 
extreme,  especially  as  compared  with  the  method  of  induction  of 
face  presentation  after  cranioclasm  (see  p.  675). 

Method  of  operating. — The  blades  are  to  be  passed  at  the  sides  of 
^^g_J^j^__witIkPAi.t ^e^Bd__to_t!ie  position  of  the~EeacL~  Generally 
the"  head  is  ;aught  somewhatdiagonally,  as  by  the  blades  of  forceps  ; 
but  if  the  head  is  above  the  brim  in  a  flattened  pelvis,  it  is  very 
likely  to  be  caught  by  the  two  blades  over  forehead  and  occiput,  as 
shown  in  Fig.  235,  and  this  is  the  most  favourable  way  of  seizing  it. 
As  with  the  ordinary  forceps,  the  lower  blade  is  to  be  passed  first. 
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Tha  fingers  of  the  left  hand  are  passed  into  the  vagina  and  within 
the  cervix,  and  the  blade  guided  up  just  like  the  blade  of  forceps. 
The  second  or  upper  blade  may,  like  the  upper  blade  of  forceps,  be 
at  first  passed  up  opposite  the  sacro-iliac  synchondrosis,  the  handle 
being  carried  forward  between  the  thighs,  and  the  blade  afterwards 
swept  round  to  the  right  of  the  pelvis  by  carrying  the  handle  down- 
ward and  backward.  The  blade  does  not,  however,  glide  laterally 
over  the  head  so  easily  as  that  of  forceps,  on  account  of  the  serra- 
tions on  its  inner  margin,  and  its  incurved  extremity.  Hence,  if  it 
is  found  difficult,  by  this  mode  of  introduction,  to  get  the  blade 
exactly  opposite  to  the  lower  one,  it  is  better  to  pass  it  at  once  up 
the  side  of  the  pelvis,  having  the  patient  quite  at  the  edge  of  the 
bed,  and  depressing  the  handle  strongly.  Both  blades  should  be 
passed  on  until  the  Avhole  of  the  serrated  portion  of  their  inner 
surface  is  out  of  reach,  lying  against  the  head  (see  Fig.  235). 

In  order  to  adjust  the  lock,  the  handles  should  be  pressed  back 
against  the  perineum,  somewhat  more  than  those  of  forceps,  so  that 
the  blades,  with  their  pelvic  curve  slighter  than  that  of  forceps,  may 
seize  the  head  centrally.  The  screw  is  then  applied,  and  before  it 
is  tightened  the  left  hand  makes  sure  that  the  blades  are  at  opposite 
sides  of  the  head.  If  they  are  too  near  together,  either  at  the  back 
or  the  front  of  the  pelvis,. they  will  slip  either  backward  or  forward 
off  the  convexity  of  the  head  as  the  screw  is  tightened.  The 
instrument  is  then  screwed  up  as  tightly  as  possible.  The  operator 
should  first  have  noticed  how  nearly  the  handles  approximate 
when  the  instrument  is  completely  closed,  and  should  endeavour 
to  screw  them  up  as  nearly  as  possible  to  this  position  ;  for  if  the 
inner  surfaces  of  the  blades  are  divergent  instead  of  parallel  or 
nearly  so,  the  instrument  is  liable  to  slip  off  when  traction  is  made. 
As  the  screw  is  tightened,  the  brain  substance  will  be  squeezed 
out,  if  it  has  not  previously  been  washed  out  with  a  stream  of  water. 
When  the  crushing  is  completed,  the  left  hand  should  be  passed  up 
again  to  feel  whether  the  blades  have  slipped  off,  or  are  grasping  the 
head  centrally.  There  will  now  be  room  to  pass  the  hand  further  into 
the  uterus,  to  make  out  their  exact  position.  The  operator  should 
also  make  sure  that  there  are  no  projecting  angles  of  bone  at 
the  point  of  perforation.  If  any  are  found  the  pieces  of  bone 
should  be  pulled  away  with  the  fingers  or  small  craniotomy  forceps 
(see  Fig.  237,  p.  671),  or  the  angles  should  be  nipped  off  with  a 
pair  of  bone-nipping  forceps,  which  are  a  useful  adjunct  to  the 
obstetric  bag.  Generally  it  will  be  found  that,  if  the  head  is 
properly  grasped,  the  angles  of  bone  are  covered  by  the  scalp,  as 
shown  in  Fig.  235,  or  are  shielded  between  the  shanks  of  the 
instrument. 
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If  it  is  found  that  the  blades  have  slipped  more  or  less  off  the 

head,  backward  or  forward,  the  screw  should  be  loosened,  and  the 

blades  reapplied  more  centrally.   There  will  now  be  probably  room 

to  pass  the  hand  up  into  the  uterus  by  the  side  of  the  head,  in  order 

to  adjust  the  position  of  the  blades. 

The  crushing  is  then  repeated.  In 

a  difficult  case  it  may  be  necessary 

to  repeat  this  process  several  times 

in  succession,  before  a  sufficiently 

central  grasp  is  secured.   It  is  more 

dangerous  to  make  traction  when 

the  blades  are  rather  in  front  of  the 

centre  of  the  head  (in  reference  to 

the  pelvis)  than  when  they  are 

rather  behind  it  as  in  Fig.  235  ; 

for,  in  the  former  case,  the  tips  of 

the  blades  are  liable  to  project  and 

injure  the  soft  parts. 

Supposing    that    a  sufficiently 

central  grasp  has    been  secured, 

traction  is  to  be  commenced.  If 

the  head  is  already  in  the  cavity 

of  the  pelvis,  or  if  the  pelvis  is 

uniformly  contracted,  the  cephalo- 
tribe  is  to  be  drawn  down  in  the 

position  in  which  it  was  applied. 
If,  however,  the  pelvis  is  flattened, 
and  the  head  is  still  above  the 
brim,  the  cephalotribe  should  be 
rotated  through  nearly  a  quarter  of 
a  circle.    This  will  bring  the  long 
diameter  of  the  flattened  head  to 
correspond    with    the  transverse 
diameter   of  the    flattened  brim, 
whereas  at  first  the  head  was  flat- 
tened out  in  the  direction  of  the 
contracted  conjugate.    In  extreme 
degrees  of  contraction  of  the  con- 
jugate, care  should  be  taken  that  the  instrument  is  so  far  screwed 
up  as  to  close  it  completely,  or  almost  completely,  before  traction  is 
begun  ;  for  it  would  be  dangerous  to  make  pressure  upon  the 
symphysis  pubis  and  promontory  of  the  sacrum  by  the  diverging 
blades  of  the  instrument  itself.     Traction  must  be  made  in  "a 
direction  as  much  backward  as  possible,  until  the  head  has  passed 


Fig.  235. — Head  crushed  by 
cephalotribe. 
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the  brim.  It  will  probably  not  be  possible  to  pull  accurately  in 
the  axis  of  the  brim,  since  the  advantage  of  the  pelvic  curve  of  the 
cephalotribe  is  now  almost  or  entirely  lost,  its  concavity  being 
turned  to  one  side.  If  the  cervix  is  not  at  first  fully  expanded, 
ample  time  must  be  allowed  for  it  to  dilate.  The  hand  should  also 
be  introduced  from  time  to  time  to  ascertain  if  the  blades  keep  in 
position,  and  whether  any  angles  of  bone  begin  to  project.  Any 
such  angles  should  be  nipped  off  as  before.  As  the  head  descends 
to  the  pelvic  floor,  traction  is  to  be  made  more  forward,  and  the 
cephalotribe  may  be  allowed  to  rotate  in  any 
direction  to  which  the  resistances  impel  it.  Gene- 
rally it  will  be  found  that  the  shanks  tend  to  rotate 
forward  under  the  pubic  arch,  bke  the  leading 
portion  of  the  presenting  part  of  the  foetus,  and 
thus  the  cephalotribe  passes  the  pelvic  outlet  with 
its  concavity  directed  backward.  It  has  thus  been 
rotated  through  half  a  circle  in  all.  It  will  most 
commonly  be  found  that  the  hard  base  of  the  skull 
has  not  been  broken  up  by  the  cephalotribe,  but 
tilted  in  the  grasp  of  the  blades,  either  laterally  or 
longitudinally.  It  is  best  for  the  base  of  the 
skull  to  be  tilted  into  a  position  of  flexion,  as 
shown  in  Fig.  235,  because  then  the  maximum 
diameter  of  the  flattened  head  does  not  much  ex- 
ceed the  transverse  diameter  of  the  base  of  the 
skull,  or  about  3  inches. 

In  general  the  tilting  of  the  base  of  the  skull  is 
cpaite  sufficient,  and  there  is  no  necessity  for  break- 
ing it  up.  Such  breaking  up  could  only  be  useful 
when  transverse  diameter  as  well  as  conjugate  is 
much  contracted.  An  instrument  for  the  purpose, 
the  basilyst,  has  been  introduced  by  Professor  A.  K. 
Simpson  of  Edinburgh.  It  is  first  screwed  into 
the  base  of  the  skull,  and  the  blades  then  separated. 
The  cephalotribe  may  be  applied  afterwards. 

Craniotomy  forceps. — Craniotomy  forceps 
may  be  used  in  two  totally  differen^qperations, 
which  should  lie  carefully  distinguished  from 
FSpiittijig  BasOyst.3  each  other  by  the  student.  In  the  one,  the  instru- 
ment is  used  simply  as  a  tractor,  the  diminution 
in  the  size  of  the  head  being  effected  by  the  pressure  of  the  pelvic 
"In  the  other,  it  is  used  to  break  off  and  tear  away  pieces  of  the 
vault  of  the  skull,  and  so  reduce  the  size  of  the  head.  This  opera- 
tion is  called  cranioclasm.    That  form  of  craniotomy  forceps  which 
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lias  a  screw  to  approximate  the  handles  may  be  put  to  yet  a  third 
use,  under  exceptional  circumstances,  as  when  a  face  presentation 
is  induced  after  cranioclasm,  namely,  to  crush 
the  remnant  of  the  head. 

Varieties  of  the  instrument. — The  simplest  form 
of  craniotomy  forceps  is  that  in  which  the  blades 
are  hinged,  as  in  Fig.  237.  This  may  be 
used  as  a  tractor,  the  smaller  blade  being 
passed  into  the  skull  through  the  opening  made 
by  the  cephalotribe,  the  larger  one  outside  the 
scalp,  so  that  the  curvature  of  the  blades  corre- 
sponds to  the  curvature  of  the  head.  It  may 
also  be  used  to  break  away  pieces  of  the  skull 
in  cranioclasm.  The  fenestra  in  the  larger  blade 
allows  a  firmer  hold  of  the  head  to  be  taken 
when  the  instrument  is  used  as  a  tractor. 

Sir  James  Simpson  made  the  blades  separable, 


1 


Fig.  237.— Craniotomy 
forceps.  Simple  form. 


Tig.  238.— Roper's  craniotomy  forceps. 


and  united  by  a  lock  similar  to  the  French  forceps  lock  The 
instrument  so  produced  he  called  a  cranioclast,  though  it  is  more 
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adapted  for  use  as  a  tractor  than  as  a  crusher.  Two  modifications  of 
this  instrument  are  almost  identical  with  each  other.   One  is  Braun's 

cranioclast,  much  used  in 
Germany  ;  the  other  Barnes' 
craniotomy  forceps.  Both 
these  are  adapted  chiefly  for 
use  as  tractors,  and  in  hoth 
the  handles  are  approximated 
by  a  screw.  This  is  a  great 
improvement,  since  it  enables 
a  very  firm  hold  to  be  main- 
tained without  fatigue  to  the 
hand,  and  also  allows  the 
instrument  to  be  used  for 
crushing,  if  desired.  There 
is  a  still  further  improvement 
in  Roper's  craniotomy  forceps 
(Fig.  238).  The  lock  in  these 
is  the  English  lock,  and  is 
therefore  easier  to  adjust,  and 
it  is  nearer  to  the  handles. 
It  is  thus  always  outside  the 
vulva,  and  can  be  adjusted 
without  any  risk  of  nipping 
the  mucous  membrane.  The 
instrument  is  so  made  that 
the  same  screw  can  be  used 
for  it  as  for  Hicks'  cephalo- 
tribe.  It  would  be  preferable 
to  have  the  screw  attached  by 
a  hinge  to  the  handle  of  the 
solid  blade. 

Oases  suitable  for  extraction 
by  craniotomy  forceps. — There 
has  been  much  controversy  as 
to  the  relative  merits  of  ex- 
traction by  cephalotribe  or 
craniotomy  forceps   (the  so- 
called  cranioclast).    On  the 
Continent,  where  the  cepha- 
lotribes  chiefly  in  use  are  very 
large  and  formidable  instruments,  the  craniotomy  forceps  have  found 
favour  with  many,  being  considered  to  involve  less  risk  of  injury  ; 
but  a  cephalotribe  such  as  that  of  Hicks'  will  be  found  safer  as  well 


Fig.  239. — Elongation  of  head  in  conical  form 
by  extraction  with  craniotomy  forceps. 
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as  easier  to  use  in  all  ordinary  cases ;  for  since  the  craniotomy  forceps 
grasp  only  the  vault  of  the  skull,  and  not  the  whole  head  so  com- 
pletely as  the  cephalotribe  (see  Fig.  239),  they  are  more  likely  to 
tear  away  the  bone,  when  there  is  much  resistance,  and  so  cause 
dangerous  angles  to  project. 

The  cases  specially  suitable  for  the  use  of  craniotomy  forceps  are 
those  in  which  the  space  is  contracted  in  all  its  dimensions,  so  that 
the  head  flattened  out  in  one  direction  in  the  grasp  of  the  cephalo- 
tribe cannot  find  any  diameter  large  enough  to  admit  its  greatest 
diameter.    This  may  occur  in  the  pelvis  secmabiliter  justo  minor, 
and  also  when  the  whole  circuit  of  the  cervix  is  involved  in  cancer! 
The  mechanism  by  which  the  use  of  craniotomy  forceps  is  then 
specially  advantageous  is  the  following  :— The  hea.d  is  elongated  in 
the  direction  of  the  pelvic  axis  by  the  traction,  and  at  the  same 
time  is  crushed  in  all  other  directions  by  the  pressure  of  the  pelvic 
wall  or  cervix,  so  that  all  its  other  diameters  are  reduced  in  almost 
equal  proportions.    This  is  illustrated  in  Fig.  239,  p.  672,  in 
which  the  dotted  line  indicates  the  original  outline  of  the  head.  '  If, 
however,  the  cephalotribe  is  applied  in  the  most  favourable  possible 
way,  so  as  to  tilt  the  base  of  the  skull  into  a  position  of  flexion  as 
in  Fig.  235,  p.  669,  it  is  not  found  practically  that  the  diameter  at 
right  angles  to  the  compressed  one  is  enlarged  by  the  pressure ;  and 
in  such  case  the  cephalotribe  is  equal  or  superior  to  the  craniotomy 
forceps,  even  for  extraction  through  a  uniformily  contracted  open- 
ing ;  the  maximum  diameter  in  either  case  being  the  transverse 
diameter  of  the  base.     In  the   absence   of   the  cephalotribe, 
craniotomy  forceps  are  the  best  instrument  for  extraction  in  other 
cases  also. 

Mode  of  using  craniotomy  forceps  as  a  tractor.— The  left  hand  is 
passed  into  the  vagina,  and  the  fingers  placed  upon  the  aperture  in 
the  skull.  The  solid  blade  of  the  craniotomy  forceps  is  taken  first 
and  guided  by  the  fingers  of  the  left  hand  into  the  aperture,  so  that 
it  passes  mto  the  interior  of  the  skull,  underneath  the  bones  The 
object  should  be  to  seize,  not  merely  the  parietal,  but  the  occipital 
or  trontal  bone,  since  the  parietal  bone  more  easily  tears  away  from 
the  base  of  the  skull.  The  serrated  surface  of  the  blade  should 
therefore  be  directed  toward  the  side  of  the  pelvis  where  the  occiput 
or  forehead  lies,  and  the  blade  should  be  pushed  into  the  skull  as 
far  as  it  will  g0,  so  that  as  much  as  possible  of  the  bone  may  be 
secured.  Of  the  two  bones  the  occipital  is  preferable,  because 
traction  then  promotes  flexion  of  the  head  ;  but,  if  the  occiput  is 
directed  forward,  the  frontal  bone  is  easier  to  seize,  because  the  out- 

nelvil  Th 3  fm°ret  T?7  PaSS6d  UP  at  the  P°8teriOT  Part  °*  the 
pelvis.    The  fenestrated  or  external  blade  is  next  taken,  and  passed 
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up  outside  the  scalp,  in  such  a  direction  as  to  correspond  to  the 
other  blade.  The  depth  to  which  it  should  be  passed  must  be 
regulated  by  the  position  of  the  other  blade,  so  that  the  lock  may 
be  adjusted.  The  instrument  is  then  screwed  up  as  tightly  as 
possible,  and  traction  made  in  the  pelvic  axis.  Frequent  examina- 
tions must  be  made,  to  see  whether  the  instrument  is  slipping,  or 
any  angles  of  bone  beginning  to  project.  Such  projecting  angles 
must  be  nipped  off.  If  the  force  of  traction  which  can  be  exerted 
by  one  hand  is  found  sufficient,  it  is  well  to  keep  the  left  hand 
constantly  in  the  vagina,  to  watch  the  progress.  If  the  instrument 
slips,  or  the  main  portion  of  bone  which  it  is  holding  tears  away,  it 
must  be  unscrewed  and  reapplied,  if  possible  in  such  a  way  that  its 
grasp  extends  more  deeply.  If  the  pelvis  is  flattened,  and  the 
occipital  bone  has  been  seized,  so  as  to  secure  extreme  flexion  of  the 
head,  it  is  sometimes  advantageous,  if  the  head  does  not  easily  pass, 
to  rotate  the  instrument  so  as  to  bring  the  transverse  diameter  of 
the  head  into  the  transverse  of  the  pelvis.  Unless  this  is  done  the 
width  of  the  base  of  the  skull,  about  three  inches,  is  the  limit  to 
the  size  of  conjugate  through  which  the  head  can  be  brought.  But 
the  antero-posterior  diameter  of  the  extremely  flexed  skull  may  be 
reduced  by  pressure  of  the  pelvic  wall  somewhat  below  this, 

Cranioclasm. — The  operation  of  cranioclasm  is  much  more 
difficult  and  tedious  than  extraction  by  the  cephalotribe  or  cranio- 
tomy forceps.  It  also  involves  risk  of  injury  both  to  the  soft  parts 
and  to  the  operator's  fingers  by  the  angles  of  detached  bone.  It 
should  only  be  undertaken,  therefore,  in  those  cases  of  extreme 
difficulty  in  which  the  operator  cannot  effect  extraction  by  one  of 
the  two  former  methods  without  exerting  a  dangerous  degree  of 
force. 

Method  of  operating. — The  best  instrument  for  removal  of  pieces 
of  bone  is  a  pair  of  craniotomy  forceps,  such  as  those  shown  in  Fig. 
237,  p.  671  ;  or,  still  better,  one  in  which  both  blades  are  sohd 
without  fenestra.  The  instrument  is  passed  up  to  the  head  under 
the  guidance  of  the  left  hand  in  the  vagina.  One  blade  is  passed 
between  the  cranial  bones  and  the  scalp,  the  other  through  the 
aperture  into  the  interior  of  the  skull.  If  possible  the  instrument 
should  be  so  passed  that  its  curve  corresponds  to  that  of  the  head, 
for  then  it  is  likely  to  secure  a  larger  piece  of  bone  ;  but  if  it  is 
found  easier  to  turn  it  the  reverse  way,  and  pass  the  other  blade 
between  the  bone  and  the  scalp,  there  is  no  objection  to  doing  so. 
The  bone  is  then  grasped,  and  a  sudden  twist,  first  in  one  direction, 
then  in  the  other,  is  given  to  the  instrument  so  as  to  break  the  piece 
of  bone  in  its  grasp  away  from  surrounding  parts.  The  forceps  are 
then  twisted  round  and  round  till  the  piece  of  bone  is  entirely 
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detached,  and  finally  the  piece  is  drawn  out,  covered  by  the  left 
hand,  and  so  prevented  from  lacerating  the  soft  parts.     The  piece 
of  bone  should  be  in  the  palm  of  the  hand,  the  fingers  closed  over  it, 
so  that  it  is  brought  down  within  the  closed  fist,  and  cannot  possibly 
touch  any  soft  parts.    This  process  is  to  be  continued,  until  nearly 
the  whole  of  the  vault  of  the  skidl  has  been  removed,  including  the 
whole  of  the  parietal  bones.    The  student  must  take  care  to  re-" 
member  that  in  crcmioclasm  the  outer  blade  is  passed  between  the  scalp 
and  the  bone,  but  that,  when  craniotomy  forceps  are  used  as  a  tractor, 
it  is  passed  outside  the  scalp.       -  '- 
Induction  of  face  presentation. — When  the  vaidt  of  the 
skidl  has  been  broken  up  and  in  great  part  removed,  the  best  way 
to  deliver  the  head  in  a  greatly  contracted  pelvis,  especially  one 
with  a  very  smaU  conjugate  diameter,  is  to  induce  face  presentation 
If  the  chin  be  brought  to  the  front,  the  diameter  opposed  to  the 
conjugate  is  then  only  the  vertical  diameter  of  the  face,  little  more 
than  1  inch,  and  that  opposed  to  the  transverse  is  the  bimastoid  or 
^zygomatic  diameter,  not  more  than  3  inches.    The  face  may  be 
brought  to  present  by  the  small  blunt  hook  already  described  as 
useful  for  securing  the  knee  in  version  (see  p.  658).     The  hook  is 
fixed  first  into  the  orbit,  and  then,  after  the  orbit  has  been  brought 
clown,  upon  the  chin,  or  some  part  of  the  lower  jaw  near  it  The 
chin  having  been  completely  drawn  down,  so  that  the  face  presents 
delivery  may  be  completed  in  one  of  two  ways.    The  blunt  hook 
may  be  transferred  to  the  inner  surface  of  the  base  of  the  skull  be 
fixed  into  some  of  the  projections  of  bone  there,  and  so  draw  'the 
head  down  ;  or  the  craniotomy  forceps  with  a  screw  at  the  handle 
(J>ig.  238,  p.  671)  may  be  used.    This  is  the  only  condition  in 
which  this  instrument  can  be  used  with  advantage  as  a  crusher  as 
well  as  a  tractor.    The  solid  blade  is  passed  in  front  of  the  chin 
the  fenestrated  blade  over  the  base  of  the  skull,  and  the  screw 
tigh tened  as  much  as  possible.    Thus  the  small  vertical  diameter  of 
the  head  which  remains  is  still  further  compressed.    This  method 
oi  de  ivery  is  most  useful  when- the  vault  of  the  skull  has  not  been 
completely  removed.    In  the  absence  of  the  small  blunt  hook,  the 

This  12^   f  tf.  676)        b6USed  in  its  »lace  *  this  °P-a  ion 
Hub  method  of  delivery  is  the  best  adapted  of  any  to  overcome 
extreme .conditions ;  of  contraction,  affecting "transverse  as  weU  as  con- 
nate diameter  ;  for  the  base  of  the  skull  is  brought  down  m  fts 

T^7Z  Ji?  *  ^  -  —  *«        ^ed  t 

»kull  collapses  under  the  pressure  of  the  pelvis,  and8 the  bones 

x  x  2 
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generally  remain  covered  by  the  scalp.  Version  may  be  performed 
with  advantage  in  the  absence  of  an  efficient  cephalotribe  or 
craniotomy  forceps,  or  if  the  operator  does  not  succeed  with  either 
of  these  instruments,  when  the  degree  of  contraction  is  not  very 
extreme.  In  very  extreme  contraction,  the  extraction  of  the  body 
might  cause  difficulty,  owing  to  the  extension  of  the  arms.  In  such 
cases  it  is  preferable  to  perform  cranioclasm,  and  then  induce  face 
presentation. 

Secondary  Symphysiotomy. — When  it  proves 
impossible  to  extract  after  craniotomy  without  a  dan- 
gerous amount  of  traction,  space  may  be  gained  by 
secondary  symphysiotomy.  The  same  operation  may 
be  chosen  in  preference  to  the  prolonged  and  difficult 
operation  of  cranioclasm.  Symphysiotomy  has  how- 
ever a  less  favourable  influence  on  the  pelvic  diameters 
in  extreme  contraction  of  the  conjugate,  than  it  has 
when  general  contraction  forms  a  main  part  of  the 
difficulty. 

The  Crochet. — The  crochet  (Fig.  240)  was  the 
instrument  formerly  most  used  for  extraction  after 
craniotomy.    The  crochet  is  passed  through  the  aper- 
ture into  the  interior  of  the  akulL  and  fixed  against 
any  part  of  the  vault  of  the  skull  where  it  can  obtain 
a '"firm  hold.*    The  fingers  of  the  left  hand  are  placed 
on  the  outside  of  the  scalp,  opposite  the  point  of  the 
crochet  and  pressing  against  it,  and  then  traction  is 
made.   The  disadvantage  of  this  proceeding  is  that  the 
crochet  is  apt  to  slip,  or  to  tear  away  the  piece  of  bone 
which  it  is  holding,  and  so  cause  laceration.  Tins 
mode  of  extraction  should  not  therefore  be  adopted  if 
any  better  one  is  available.    The  crochet  is,  however, 
often  very  useful  in  the  extraction  of  a  dead  foetus, 
when  fixed  into  any  available  part  of  the  body,  in 
order  to  secure  a  hold  for  additional  traction.  The 
small  blunt  hook  may  be  used  in  the  same  way. 
Division  of  the  head. — Various  modes  have  been  devised  for 
cutting  up  the  head  by  chain  saws  and  other  means.    Barnes  has 
proposed  to  divide  it  into  sections  by  a  strong  steel  wire  ecraseur, 
but  this  method  has  not  been  recorded  as  having  been  carried  out 
in  actual  practice.    All  these  proceedings  are  difficult  to  execute  in 
cases  of  extreme  contraction,  and  it  is  doubtful  whether,  m  a  pelvis 

*  Students  often  say  at  an  examination  that  the  crochet  ^^J"*^ 
foramen  magnum.    This,  however,  is  impossible,  since  it  is  much  toe .large ■ 
instrument  which  could  be  fixed  in  the  foramen  magnum  is  the  vertebral  boot 
invented  by  Dr.  Oldham  for  extraction  of  the  after-coming  head. 


Fig.  240.- 
Crochet. 
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through  which  the  head  could  not  be  delivered  by  cranioclasm  and 
induction  of  face  presentation,  it  would  be  possible  to  deliver  the 
body  without  very  great  risk  to  the  mother.  Caesarian  section 
would  in  general  be  preferable. 

Forceps. — Forceps  should  never  be  applied  to  deliver  the  head 
after  craniotomy,  because  they  are  liable  to  slip  off  as  the  head 
collapses.  Foreign  forceps  in  which  the  points  are  close  together 
when  the  handles  are  closed,  may  succeed  in  easy  cases,  but  the 
ordinary  English  forceps  are  of  little  use  for  this  purpose. 

Extraction  of  the  body. — As  a  ride,  it  is  only  when  con- 
traction is  extreme,  or  the  child  very  large,  that  extraction  of  the 
body  meets  with  much  difficulty.  The  cephalotribe  or  craniotomy 
forceps  should  be  kept  applied  to  the  head  to  furnish  a  good  hold 
for  traction,  until  the  thorax  has  passed  the  brim.  If  much  resist- 
ance is  met  with,  the  crochet  or  small  blunt  hook  may  be  fixed  in 
one  axilla,  so  as  to  draw  clown  one  shoulder  in  advance  of  the  other. 
If  this  does  not  answer,  both  arms  may  be  drawn  in  front  of  the 
chest  by  the  same  means,  and  used  to  afford  an  additional  hold  for 
traction.  The  perforator  may  be  used  to  pierce  the  chest  and 
abdomen,  but  not  much  is  gained  by  this,  unless  the  abdomen  has 
become  distended  by  decomposition.  If  necessary,  the  cephalotribe 
may  be  applied  over  the  chest,  and  afterwards  over  the  pelvis,  espe- 
cially if  the  head  should  have  separated  and  come  away  from  the 
trunk  under  traction. 

Perforation  of  the  after-coming  head.— In  the  case 
of  the  after-coming  head,  the  usual  method  of  craniotomy 
has  been  to  perforate  behind  the  ear,  or  through  the  occipital 
bone.  This  has  the  disadvantage  that  the  point  of  the  per- 
forator impinges  on  the  skull  at  a  very  acute  angle,  and  is  very 
close  to  the  maternal  soft  parts.  An  improved  method  has  been 
introduced,  namely,  to  perforate  through  the  roof  of  the  mouth. 
The  blades  can  then  be  separated  in  two  directions  at  right  angles 
as  in  the  case  of  the  fore-coming  head.  In  one  respect  there  is  an 
advantage  even  over  perforation  of  the  fore-coming  head,  namely, 
that_the  base  of  the  skull  is  more  or  less  broken  up.  For  this 
reason  Dr.  Archibald  Donald,  of  Manchester,  has  advocated  pre- 
liminary version  in  all  difficult  cases  of  craniotomy;*  but  this 
advice  has  not  been  generally  accepted. 

After  perforation  through  the  roof  of  the  mouth,  the  brain  sub- 
stance should  be  broken  up  with  the  perforator,  and  then  washed 
out  with  a  stream  of  water.    In  easy  cases  the  head  can  be  ex- 

h tu  7  iT  In  difRcult  °nes'  the  hoiy  of  the  c™  Aonid 
be  held  forward  by  an  assistant,  while  the  blades  of  the  cephalotribe 

•  Obstet.  Trans.,  Vol.  XXXI. 
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are  applied  at  the  sides  of  the  pelvis.  "When  a  central  hold  has 
been  obtained  of  the  head,  the  instrument  should  be  rotated  through 
a  quarter  of  a  circle,  in  the  case  of  a  flattened  pelvis,  and  so  drawn 
down. 

Embryotomy  in  pelvic  presentations. — It  is  only  in  cases 
of  extreme  disproportion  that  the  body  of  the  child  cannot  be 
brought  through  the  brim  in  pelvic  presentations,  or  after  version. 
Sometimes,  however,  the  pelvis  of  the  child  refuses  to  enter  the 
pelvis  of  the  mother,  and  the  difficulty  is  then  greater  than  in  head 
presentations.  The  alternative  of  performing  Ceesarian  section, 
before  much  effort  is  made  at  traction,  then  arises.  If  this  is 
rejected,  both  legs  should  be  brought  down,  and  traction  should  be 
made  upon  them,  both  together  and  separately,  in  order  to  find  out 
the  best  way  of  bringing  down  the  child's  pelvis.  If  the  child  is 
dead  this  may  be  aided  by  the  crochet  or  small  blunt  hook  fixed 
over  the  pelvis.  If  the  abdomen  of  the  child  has  become  distended, 
after  death  of  the  foetus,  it  may  be  necessary  to  perforate  it. 

The  methods  of  performing  embryotomy  in  shoulder  presenta- 
tions, when  version  is  impossible,  have  already  been  described  (see 
pp.  476—479). 


CHAPTER  XXXVI. 


SYMPHYSIOTOMY,   CiESARIAN   SECTION   AND  LAPARO- 
ELYTROTOMY. 

Symphysiotomy. 

History. — The  first  recorded  case  of  symphysiotomy  was  per- 
formed by  Juan  ClaucTe~cle  la  Courvee  in  1644.  A  better  known 
case  was  one  in  wMcrTfhe  operation  was  performed  by  Sigault  and 
Le  Eoy  in  1777.  The  result  was  not  very  satisfactory  ;  for  a  vesical 
fistula  formed,  and  the  bones  did  not  unite.  The  operation  did  not 
therefore  find  general  favour,  but  Italian  operators  continued  to 
perform  it  from  time  to  time.  Between  1777  and  1849,  65  cases 
were  recorded  in  Italy,  with  a  maternal  mortality  of  32-4  per  cent, 
and  a  foetal  mortality  of  64  per  cent.  It  was  taken  up  more 
actively  in  Italy  in  1866,  chiefly  by  Morisani  and  Novi  of  Naples. 
From  1866  to  1881,  50  cases  were  recorded,  with  a  maternal 
mortality  of  20  per  cent,  and  a  foetal  mortality  of  18  per  cent. 
Between  1881  and  1885,  however,  the  maternal  mortality  increased 
to  44  per  cent.  Of  late  years  the  mortality  has  greatly  diminished, 
probably  in  consequence  of  antiseptic  improvements  in  surgery. 
52  more  recent  Italian  cases  give  a  maternal  mortality  of  2  per 
cent,  and  a  foetal  mortality  of  13-4  per  cent.* 

Since  1891  the  operation  has  been  warmly  advocated  by  Pinard 
of  Paris,  and  a  considerable  number  of  cases  have  been  performed 
in  various  countries.  Thus  112  recent  cases  have  been  tabulated,  f 
of  which  42  were  Italian,  and  49  French,  with  a  maternal 
mortality  of  12  or  10-7  per  cent,  and  a  foetal  mortality  of  32  or 
or  28-5  per  cent.  The  result  of  the  operation,  however,  under 
favourable  circumstances,  and  in  the  hands  of  skilled  operators,  is 
more  favourable  than  this  :  for  of  19  cases  in  the  clinique  of  Pinard 
all  the  mothers  were  saved,  and  all  the  children  born  alive,  3  of 
the  children  dying  within  a  few  days. 

The  disfavour  with  which  the  operation  was  at  first  received  is 
expiained  by  the  unfavourable  results  of  the  earlier  cases,  as 

•  See  Harris  "American  Journal  of  Medical  Sciences,"  March,  1893. 
+  Vanuer,    Annates  de  Gynccolosrie,"  April,  1893. 
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regards  children  no  less  than  as  regards  mothers.  It  also  appeared 
theoretically  that,  in  a  flattened  pelvis,  but  little  increase  of  the 
sacro-pubic  diameter  could  be  obtained  by  dividing  the  symphysis. 
It  is  now  recognised  that  the  field  of  the  operation  is  in  moderate, 
not  in  extreme  contractions  of  the  conjugate  ;  and  that,  in  the 
puerperal  pelvis,  owing  to  the  relaxation  of  the  joints,  a  wider 
separation  of  the  pubic  bones  can  be  safely  obtained  than  appeared 
probable  d  prioi-i,  or  than  would  be  possible  apart  from  pregnancy. 
Thus  the  central  and  largest  diameters  of  the  head  pass  in  the  gap 
between  the  separated  pubic  bones,  and  do  not  enter  even  the 
enlarged  sacro-pubic  diameters  at  all. 

Indications  for  the  operation. — It  appears  that  the  smallest 
conjugate  for  which  the  operation  can  reasonably  be  recommended 


Fig.  241.— Separation  of  Bones  in  Symphysiotomy. 


is  about  2f  inch,  (7  cm.)  ;  although  Pinard  considers  it  available, 
in  the  simple  flat  pelvis,  down  to  2§  inch,  and  I  have  myself  per- 
formed it  successfully,  though  with  considerable  laceration  of 
vagina,  with  a  conjugate  of  2±  inches.  In  Figure  241,  is  shown 
the  effect  of  the  operation  in  a  flattened  pelvis  with  slight  general 
contraction,  the  conjugate  being  2f  inches.  Allowing  i  inch  for 
soft  parts,  a  circle  of  3|  inches  diameter  will  generally  be 
required  for  the  passage  of  a  full-sized  foetal  head.  The  correspond- 
ing separation  of  the  pubic  bones,  as  shown  in  the  figure,  is  fully 
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2 1  inches,  and  the  bones  must  also  be  separated  at  the  anterior 
margins  of  the  sacro-iliac  joints  to  the  extent  of  at  least  J  inch. 

The  operation  may  therefore  replace  Caesarian  section  in  a 
number  of  cases  in  which  that  operation  is  now  performed  in  the 
interest  of  the  foetus.  It  is  not  a  substitute  for  it  in  those  cases  in 
which  it  is  absolutely  indicated  in  the  interest  of  the  mother.  For 
with  a  conjugate  of  2f  inch  and  upward,  extraction  after 
craniotomy,  in  the  hands  of  a  skilled  operator,  does  not  involve 
much  risk  to  the  mother,  provided  that  she  is  not  endangered  by 
attempts  to  save  the  child.  Symphysiotomy  may  also  replace 
craniotomy  in  cases  in  which  forceps  fail  to  extract,  in  the  interest 
of  the  child.  Or  again,  it  may  be  performed  in  the  interest  of  the 
mother,  if  extraction  after  craniotomy  proves  very  difficult.  With 
this  last  exception,  it  is  an  operation  performed  in  the  interest  of 
the  child,  not  in  that  of  the  mother.  In  a  large  proportion  of 
recorded  cases,  it  has  been  performed  with  conjugates  exceeding 
9  cm.  (3h  inches). 

According  to  Pinard,  if  the  pubic  bones  are  separated  6  cm.  (2| 
inches),  the  distances  from  the  sacral  promontory  to  their  ends  are 
increased  15  mm.,  and  the  total  gain,  by  the  projection  of  the  head 
through  the  gap,  is  22  mm.  or  §  inch.  Biermer*  found,  by 
experiments  on  puerperal  pelves,  that  separation  of  the  pelvic  bones 
to  distances  varying  from  7  to  9  cm.,  caused  luxation  of  the  sacro- 
iliac joints.  Caution  must  therefore  be  used  in  carrying  the 
separation  beyond  G  cm.  Biermer  also  gives  the  following  table, 
founded  upon  similar  experiments.  It  will  be  seen  that  he 
estimates  the  gain  in  the  antero-posterior  diameter  lower  than 
Pinard.  It  is  also  evident  that  the  gain  in  the  transverse  diameter 
is  much  more  marked,  and  that  therefore  the  operation  is  specially 
suited  for  generally  contracted  pelves,  in  which  the  transverse 
diameter  forms  a  main  part  of  the  difficulty. 

Separation  at  Increase  of  Increase  of 

symphysis.  antero-posterior  diameter.      transverse  diameter, 

cm.  cm.  cm. 


2 

•25 

.  1- 

3 

•5 

.  1-5 

4 

•65 

.  2- 

5 

•83 

.  2-25 

6 

11 

.  3- 

7 

1-4 

.  3-1 

The  operation  appears  to  be  followed  by  less  inconvenience  in  mul- 
tipara than  in  primipara,  on  account  of  the  rigidity  of  the  soft  parts 
in  the  latter.   Thus  Caruso  reports  22  cases,  in  which  all  the  mothers 
*  Centralbl.  f.  Gyniik.,  1892,  No.  51. 
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recovered,  and  20  children  were  born  alive.  Of  12  multipara,  all 
passed  through  a  normal  puerperium.  Of  the  10  primipara,  8  suffered 
some  pathological  complication,  and  3  of  them  had  vesical  fistula?. 

Preparations. — The  os  uteri  should  be  as  fully  as  possible 
dilated.  If  the  membranes  have  ruptured  prematurely^  and  the 
head  cannot  descend  upon  the  os  to  dilate  it,  being  arrested  above 
the  brim,  it  is  desirable  to  dilate  the  os  with  Champetier  de  Kibes' 
or  Barnes'  dilators.  The  pubes  and  labia  majora  should  be  shaved, 
and  pubes  and  vagina  disinfected  with  perchloride  of  mercury  1  in 
1000.  It  is  not  a  contra-indication  that  labour  has  been  somewhat 
prolonged,  provided  that  there  has  been  no  septic  infection.  If 
forceps  are  tried  first,  no  great  force  should  be  used  with  them, 
otherwise  the  child's  life  may  be  endangered. 

Instruments. — The  instruments  required  are  scalpels,  scissors, 
dissecting  forceps,  pressure  forceps,  curved  needles  and  needle-holder, 
sutures  of  silver  wire,  fishing  gut,  and  of  chromicised 
<^  gut  or  fine  silk,  and  a  special  symphysiotomy  knife 

(Fig.  242),  or  a  blunt-pointed  bistoury  with  cutting 
edge  to  the  end.  It  is  desirable  to  have  also 
Pinard's  registering  separator  for  the  pubic  bones, 
and  a  chain  saw.  There  should  be  three  assistants 
besides  the  anaesthetist,  one  to  assist  the  operator, 
two  to  stand  at  the  sides  of  the  patient,  and  press 
the  innominate  bones  together,  when  required. 

The  operation. — The  operator  stands  between 
the  patient's  thighs.  An  incision  is  made  about  3 
inches  long  in  the  median  line,  commencing  above 
thlTjmbes,  and  ending  just  above  the  clitoris  or 
inclined  laterally  at  the  side  of  the  clitoris  outside 
the  nympha.  Bleeding  points  are  secured  by  pres- 
sure forceps.  If  there  is  much  venous  oozing,  a 
plug  of  iodoform  gauze  may  be  used  after  the  sym- 
physis has  been  divided.  The  pyramidalis  and  recti 
muscles  are  then  separated  from  the  top  of  the  pubic 
bones,  sufficiently  to  allow  the  operator  to  pass  his 
index  finger  behind  the  synqmysis,  and  protect  the 
bladder  from  the  tip  of  the  knife.  The  operator 
then  seeks  for  the  symphysis  and  divides  it  from 
above  downwards,  including  the  inferior  ligament, 
with  "the  '"curved  blunt-pointed  knife  (Fig.  242),  or 
with  a  blunt-pointed  bistoury,  keeping  the  finger 
between  the  knife  and  the  bladder.  The  Italian  operators,  however, 
divide  the  symphysis  from  below  upward.  During  ihe  cutting 
through  the  symphysis,  a  bladder  sound  should  be  held  in  the 
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urethra,  and  should  draw  it  somewhat  to  one  side,  the  opposite  side  to 
that  to  which  the  cutaneous  incision  has  heen  made  to  incline  at  its 
lower  part.  As  soon  as  the  division  is  complete,  the  bones  generally 
spring  apart  suddenly  to  a  distance  of  J — 1  inch. 

Occasionally  operators  have  failed  to  divide  the  symphysis  with 
the  knife,  and  have  been  obliged  to  have  recourse  to  a  chain  saw. 
This  has  probably  been  due,  not  to  anchylosis,  but  to  the  operator 
failing  to  find  the  symphysis,  which  is  often  not  exactly  in  the 
middle  line. 

When  the  symphysis  has  been  divided,  Pinard's  registering- 
separator  (Fig.  243),  may  be  introduced, 
to  aid  the  separation,  and  indicate  its 
amount.  By  eversion  of  thighs,  and,  if 
necessary,  by  traction  upon  the  ilia,  a 
separation  of  at  least  4  cm.  (10  inch) 
shoidd  be  obtained,  before  traction  is 
commenced. 

The  foetus  should  then  be  extracted  by 
forceps,  axis-traction  forceps  being  the  best 
for  the  purpose.  If  the  indicator  shows 
that  the  separation  of  the  pubic  bones 
reaches  7  cm.  (2|  inches),  the  assistants 
should  support  the  ilia  at  each  side.  If 
the  head  descends  covered  by  the  cervix, 
ample  time  should  be  allowed,  and  the 
rim  of  the  cervix  pushed  back  by  the 
fingers.  After  tbe  head  has  passed  the 
brim,  the  assistants  shoidd  press  the  ilia 
together,  and  endeavour  to  diminish  the 
separation.  Otherwise  the  anterior  part  *^£?^$£%£* 
of  the  vagina,  unsupported  by  the  bones, 

is  apt  to  tear  into  the  wound.  Care  should  be  taken  to  draw  well 
downward  toward  the  perineum,  even  at  some  risk  of  laceration  to 
that  structure,  and  not  carry  the  handles  of  the  forceps  so  much 
forward  as  in  ordinary  forceps  extraction. 

Four  deep  silver  sutures  should  be  "used  to  unite  the  tissues  in 
front  of  the  pubes,  including  the  dense  tissue  close  to  the  bone.  I 
have  drilled  the  bones  and  wired  them  together  with  thick  silver 
wire,  m  order  to  secure  perfectly  close  union  without  further 
trouble,  but  operators  have  not  generally  adopted  this  plan.  The 
rest  of  the  wound  may  be  closed  by  fishing-gut  sutures.  Any 
laceration  of  vagina,  bladder,  or  urethra  must  also  be  closed  by 
fishing-gut  or  silver  wire.  A  linn  belt  is  placed  round  the  pelvis  ■ 
the  sutures  are  removed  at  the  end  of  a  week,  and  the  patient  is 
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kept  in  bed  at  least  three  weeks.  After  the  operation,  the  uterus 
and  vagina  are  washed  out  with  per  chloride  of  mercury  1  in  2000. 
The  same  or  a  weaker  solution  is  used  as  a  vaginal  douche 
twice  a  day.  Pinard  uses  a  tampon  of  iodoform  gauze  in  the 
vagina. 

The  dangers  of  the  operation  are  laceration  of  the  vagina,  bladder 
or  urethra.  In  some  cases  suppuration  of  the  wound  has  occurred. 
1  hemorrhage  has  sometimes  proved  troublesome,  and,  in  one  case  at 
any  rate,  has  been  fatal.  In  some  cases  the  pubic  bones  have 
remained  moveable  upon  each  other,  only  loosely  united  by  fibrous 
tissue.  It  is  generally  stated  that  the  patients  have  not  been  much 
the  worse  for  this ;  but,  upon  this  subject,  there  is  not  yet  much 
experience  in  this  country. 


Caesarian  Section. 

By  Caesarian  section  is  meant  the  removal  of  the  foetus  by  in- 
cisions through  the  walls  of  the  abdomen  and  the  uterus.  In  the 
variety  of  the  operation  introduced  by  Porro  it  is  completed  by  the 
excision  of  the  whole  of  the  body  of  the  uterus. 

History. — Caesarian  section  is  a  mode  of  delivery  which  would 
naturally  suggest  itself  at  a  rude  period  of  surgical  art.  Tradition 
has  related  of  several  noted  men  of  ancient  days — such  as  iEscula- 
pius,  Scipio  Africanus,  Julius  Caesar — that  they  were  delivered  in 
this  way.  Although  the  tradition  is  not  believed  to  be  well 
founded  as  regards  Julius  Caesar,  the  derivation  of  the  title  Caesar 
from  "  A  matris  utero  ccesus  "  has  been  generally  accepted.  Such 
traditional  accounts  are  open  to  the  interpretation  that,  if  true  at 
all,  they  refer  probably  in  most  cases  only  to  Caesarian  section  per- 
formed after  the  mother's  death.  But,  even  to  the  present  day, 
Caesarian  section  for  delivery  of  the  living  woman  is  practised  among 
some  savage  tribes  in  a  low  grade  of  civilisation,  as  in  the  interior 
of  Africa.*  This  affords  some  presumption  in  favour  of  the  view 
that  the  same  operation  may  have  been  performed  in  ancient  days. 
During  the  sixteenth  century  Caesarian  section  was  believed  to  have 
been  performed,  in  various  instances,  during  the  life  of  the  mother, 
although  no  reliable  histories  of  the  cases  have  been  preserved. 
The  first  authentic  record  is  that  of  a  Caesarian  section  performed  in 
a  case  of  hernia  of  the  gravid  uterus  by  Trautman,  at  Wittenberg, 
in  1710.    The  patient  lived  25  days  after  the  operation. 

*  "  Notes  on  Labour  in  Central  Africa,"  by  E.  W.  Felkin.  Trans.  Obst.  Soc.  Edin., 
1884. 
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Up  to  the  last  few  years  the  mortality  of  Caesarian  section  had 
been  so  high  as  to  restrict  the  operation  to  those  cases  in  which 
delivery  through  the  pelvis  was  either  impossible  or  so  difficult  as 
to  involve  very  great  risk  to  the  mother.  British  statistics  gave  a 
mortality  of  about  84  per  cent.  The  first  improvement  was  intro- 
duced in  1876,  by  Porro  of  Pavia,  who  followed  up  Caesarian  section 
by  the  removal  of  the  whole  uterus  with  the  ovaries  in  a  case  of 
pelvic  contraction.  Thus  was  introduced  Porro's  operation,  here- 
after to  be  described.  It  was  practised  in  a  good  many  cases  of 
pelvic  contraction  with  a  success  considerably  exceeding  that  of 
the  old  Caesarian  section.  The  modern  method  of  Caesarian  section 
was  first  suggested  by  Sanger  in  1882.  It  was  perfected  and  sim- 
plified chiefly  at  Dresden  and  Leipzig  by  Leopold  and  other 
operators,  and  has  attained  such  success  as  to  displace  craniotomy 
from  a  considerable  portion  of  its  field.  Hitherto  the  operation 
has  been  performed  most  frequently  and  most  successfully  in  Ger- 
many, where  the  higher  degrees  of  pelvic  contraction  are  commoner 
than  in  England  or  America.  The  improvements  introduced  by  Sanger 
consist  essentially  in  the  adaptation  of  Lembert's  intestinal  suture  for 
the  superficial  sutures  of  the  uterine  peritoneum ;  and  in  the  use  of  a 
large  numbers  of  sutures,  deep  and  superficial,  to  secure  perfect 
closure  of  the  uterine  wound,  so  that  the  lochial  discharge  is  pre- 
vented from  reaching  the  peritoneum. 

Indications  for  the  operation. — The  indications  for  Caesa- 
rian  section  have  already  been  described  in  the  chapters  dealing 
with  the  various  conditions  which  may  call  for  it.  They  are 
chiefly  comprised  in  the  following :  the  higher  degrees  of  pelvic 
contraction,  and  some  cases  of  obstruction  of  the  pelvis  by  tumours, 
cancer  of  the  cervix,  inflammatory  deposits,  or  cicatrices  which  can- 
not be  stretched.  In  Roman  Catholic  countries  religious  scruples 
about  destroying  the  child  to  secure  the  safety  of  the  mother  have 
influenced  the  choice  between  craniotomy  and  Caesarian  section. 
In  this  country  the  interest  of  the  mother  will  still  be  held  para- 
mount. But  in  cases  in  which,  owing  to  the  improvements  in  Caesa- 
rian section,  the  risks  of  the  two  operations  are  nearly  balanced,  the 
interest  of  the  child  is  justly  allowed  to  have  much  weight.  And 
now  that  the  risk  of  Caesarian  section  has  become  so  moderate,  it  is 
reasonable,  if  that  operation  can  be  performed  under  favourable 
circumstances,  in  any  case  in  which  there  is  no  hope  of  obtaining  a 
living  child  even  by  induction  of  premature  labour,  to  offer  the 
mother  the  option  of  undergoing  even  a  somewhat  greater  risk,  to 
save  the  life  of  her  child. 

Time  for  operating. — The  modern  success  in  Caesarian  section 
has  been  gained  chiefly  in  cases  in  which  the  operation  has  been 
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decided  on  beforehand,  and  performed  at  the  most  favourable 
moment.  If  a  patient  has  been  long  in  labour,  extraction  through 
the  pelvis  is  safer,  except  in  the  more  extreme  forms  of  distortion, 
as  for  instance  when  the  conjugate  diameter  is  %\  inches  or  less! 
It  appears  to  be  clear  that  the  best  plan  is  to  allow  labour  to  come 
on  spontaneously,  and  to  operate  "before  rupture  of  the  membranes", 
when  partial  dilatation  of  the  os  has  been  obtained.  The  only 
drawback  is  that  this  may  often  mean  operating  in  the  middle  of  the 
night.  On  this  account  some  have  operated  before  any  commence- 
ment of  labour  :  but  then  there  is  a  difficulty  in  securing  efficient 
drainage  of  the  uterus.  Another  plan  is  to  induce  labour  artifi- 
cially, and  operate  as  soon  as  a  partial  dilatation  of  the  os  has  been 
secured.  For  this  purpose  a  dilator  may  be  introduced  a  few 
hours  before  the  time  fixed  for  the  operation. 

Instruments  required. — The  instruments  desirable  are 
scalpels,  scissors,  dissecting  forceps,  artery  forceps,  a  dozen  pairs  of 
pressure  forceps,  large  pressure  forceps  to  hold  elastic  ligature,  a  flat 
director,  curved  needles  and  needle-holder,  Hagedorn's  or  other  ;  a 
dozen  ovariotomy  suture  needles,  that  is  to  say,  straight  needles 
about  three  inches  long;  sponge  forceps,  or  sponge  holders,  for 
sponging  out  the  deep  corners  of  the  peritoneal  cavity ;  a  set  of 
soft  and  carefully  cleaned  sponges,  twelve  round  and  two  large  flat; 
sutures  of  silver  wire  or  chromicised  gut,  of  fine  silk  (Chinese  twist), 
and  of  silkworm  gut ;  strong  new  indiarubber  tubing,  about  half  an 
inch  in  diameter,  for  elastic  ligature. 

Assistants. — Three  assistants  at  least  are  required — one  to 
give  the  anaasthetic  ;  one  to  stand  opposite  the  operator,  hold  the 
uterus,  and  prevent  protrusion  of  the  intestines  ;  one  to  receive  the 
infant  and  resuscitate  it,  if  partially  asphyxiated  ;  also  a  nurse  to 
wash  and  hand  sponges. 

Antiseptic  precautions. — The  vagina  should  be  irrigated 
previously  with  perchloride  of  mercury,  1  in  1000.  The  abdomen 
should  be  carefully  washed  with  soap  and  water,  the  umbilicus 
cleaned  out  if  necessary  by  liquor  potassse,  the  pubic  hair  shaved. 
The  abdomen  should  then  be  washed  over  with  perchloride  of 
mercury,  1  in  1000.  The  utmost  care  should  be  taken  to  cleanse 
all  instruments,  and  the  hands  of  all  who  take  part  in  the  operation, 
including  nurses,  from  any  possibility  of  septic  contamination. 
Hands  and  arms  should  be  disinfected  with  perchloride  of  mercury, 
1  in  1000.  Sutures  should  have  been  immersed  in  carbolic  acid,  1 
in  20.  Instruments  may  also  be  immersed  in  trays  of  carbolic  acid, 
1  in  40. 

Position  of  the  patient. — The  patient  should  be  placed  on  a 
narrow  table  as  for  ovariotomy.  Two  dressing-tables,  placed  together 
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in  a  T  shape,  answer  the  purpose  well,  the  head  and  shoulders  of 
the  patient  resting  on  the  table  placed  crosswise.  The  shoulders 
should  be  slightly  raised,  and  the  patient's  feet  directed  toward  the 
window,  if  daylight  can  be  secured.  It  is  well  to  pass  a  belt 
or  bandage  over  the  legs  and  secure  it  underneath  the  table,  and 
also  to  fasten  the  wrists  together  by  a  bandage  also  passed  under- 
neath the  table.  In  this  way  movement  is  checked,  if  it  is  found 
desirable  not  to  keep  the  patient  fully  under  the  influence  of  the 
anesthetic. 

Anaesthetic. — Ether  rather  than  chloroform  should  be  chosen 
for  the  anesthetic,  since  it  does  not  relax  the  uterus  so  completely. 
If  the  uterus  fails  to  contract  well  after  removal  of  the  foetus,  the 
anesthesia  shoidd  not  be  maintained  too  deeply.  It  must,  however, 
be  sufficient  to  prevent  vomiting  or  straining,  by  which  the  intestines 
might  be  forced  out. 

The  Operation. — A  mackintosh  sheet,  such  as  used  for 
ovariotomy,  having  an  aperture  about  eight  inches  long,  the  edges 
of  which  adhere  to  the  skin  of  the  abdomen,  may  be  used  with 
advantage,  to  prevent  blood  from  running  down  underneath  the 
patient.  The  bladder  .should  first  be  emptied.  Then  an  incision 
is  made  in  the  linea  alba,  as  in  ovariotomy.  This  should  be  about 
six  inches  long,  and  about  a  third  of  it  should  be  above  the  level  of 
the  umbilicus,  so  that  the  incision  ends  two  or  three  inches  above 
the  pubes.  The  incision  should  be  made  deliberately,  and  ail 
bleeding  vessels  secured  by  pressure  forceps.  When  the  more 
superficial  tissues  are  divided,  the  division  between  the  recti  muscles 
is  sought  for  and  the  incision  made  through  it.  When  the  peri- 
toneum is  reached,  after  the  sub-peritoneal  fat  is  cut  through,  a 
small  portion  is  pinched  up  with  dissecting  forceps  and  divided.  A 
director  is  passed  through  the  opening,  and  the  peritoneum  divided 
upon  it  to  the  extent  of  the  external  incision.  The  uterus  will 
generally  lie  in  contact  with  the  surface  through  the  whole  extent  of 
the  incision.  In  some  exceptional  cases,  however,  there  may  be 
intestine  lying  in  front  at  the  upper  part  of  the  incision.  If  on 
percussion,  this  has  been  ascertained  to  be  the  case,  the  assistant 
should,  at  this  stage,  place  the  palms  of  his  hands  at  each  side  of 
the  uterus,  and  press  it  as  much  as  possible  forward  against  the 
abdominal  wall.  In  extending  the  incision  downward  close  to  the 
lower  angle  of  the  wound,  it  is  a  good  plan,  instead  of  using  the 
director,  to  pass  two  fingers  of  the  left  hand  as  a  director  beneath 
the  peritoneum,  so  as  to  elevate  it  somewhat,  and  thus  to  divide  it 
between  the  fingers.  If  the  bladder  should  be  dangerously  near,  it 
will  then  be  detected  by  the  tips  of  the  fingers,  and  there  will  be' no 
risk  of  wounding  it.    This  precaution  is  the  more  desirable  if 
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Caesarian  section  is  performed  after  protracted  labour,  when  the 
bladder  will  have  ascended  through  the  stretching  of  the  lower 
segment  of  the  uterus.  Some  ascent  of  the  bladder  must  be 
expected  in  all  cases  in  which  labour  is  at  all  advanced  (see  Fig. 
69,  p.  152). 

Before  the  uterus  is  opened,  the  elastic  ligature,  a  piece  of  india- 
rubber  tubing  about  a  yard  long,  may  be  slipped  over  it,  the 
centre  of  the  tube  being  guided  by  the  fingers  over  the  top,  and 
down  the  back  of  the  uterus,  care  being  taken  that  no  intestine 
intervenes.  The  tube  is  not  to  be  tightened,  in  general,  until  the 
foetus  has  been  removed.  Some,  however,  prefer  to  apply  the 
elastic  ligature  only  after  the  foetus  has  been  extracted,  and  the 
uterus  turned  outside  the  abdomen.  Other  operators,  again,  now 
discard  altogether  the  elastic  ligature,  as  tending  to  paralyse  the 
uterus,  and  trust  to  an  assistant  whose  duty  it  is,  as  soon  as  the 
uterus  is  turned  out  of  the  abdomen,  if  any  serious  bleeding  occurs, 
to  compress  the  lower  part  of  the  uterus,  with  the  broad  ligaments, 
by  one  hand  at  each  side.  This  is  probably  the  best  plan,  if  a 
sufficiently  skilled  assistant  is  available.  Two  or  three  sutures  are 
now  passed  through  the  abdominal  walls  at  the  upper  part  of  the 
wound,  to  be  ready  to  close  temporarily  that  portion  of  it,  while  the 
uterine  sutures  are  being  applied. 

Up  to  this  stage  the  operation  is  to  be  performed  deliberately, 
and  all  haemorrhage  from  the  abdominal  wound  is  to  be  stopped 
before  the  uterus  is  opened.  During  the  next  stage,  the  only  check 
upon  haemorrhage  is  to  proceed  as  rapidly  as  possible,  and  empty 
the  uterus.  The  uterus  should  be  steadied,  and  brought  as  nearly 
as  possible  into  the  middle  line  by  the  assistant  who  places  his 
hands  at  each  side  of  it.  It  should  be  remembered  that  the  uterus 
is  generally  both  inclined  and  rotated  toward  the  right  side.  The 
incision  through  the  uterine  wall  is  commenced  about  the  middle  of 
the  abdominal  wound,  and  carried  through  to  the  internal  surface. 
Then,  when  the  membranes  are  reached,  a  director  is  passed  in,  and 
the  uterine  wall  slit  up  upon  it  in  each  direction  nearly  to  the 
extent  of  the  abdominal  incision.  If  the  child  is  at  full  term,  the 
length  of  the  incision  must  be  nearly  6  inches,  to  give  space  for  the 
head  to  be  extracted  without  difficulty. 

The  plan  adopted  by  Dr.  Murdoch  Cameron  of  Glasgow,  in  order 
to  limit  the  amount  of  haemorrhage,  is  to  flatten  out  a  small 
Hodge's  pessary,  press  it  firmly  upon  the  uterine  wall  and  make 
cautiously  a  small  incision  within  its  circuit  until  the  membranes 
are  exposed,  then  to  slit  up  the  uterine  wall  rapidly  to  the  required 
extent,  without  rupturing  the  membranes. 

Haemorrhage  is  generally  only  moderate,  provided  that  the 
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placenta  is  not  attached  to  the  anterior  wall,  and  therefore  is  not  laid 
open  by  the  incision.    If  the  first  incision  enters  the  placenta,  the 
main  part  of  that  organ  may  sometimes  be  avoided  by  extending  the 
incision  downwards  only  and  not  upwards,  the  abdominal  incision 
being  also  extended  a  little  further  downward  if  necessary,  with  due 
regard  not  to  injure  the  bladder.   If  the  placenta  cannot  be  avoided 
the  only  resource  is  to  cut  through  it  as  rapidly  as  possible,  remove 
the  child,  and  then  at  once  detach  the  placenta.     The  position  of 
the  placenta  cannot  always  he  determined  beforehand.   If,  however 
the  limbs  of  the  child  can  be  plainly  felt  over  the  front  of  the  uterus' 
covered  only  by  the  thickness  of  the  uterine  wall,  it  may  be  inferred 
that  the  placenta  is  not  situated  there.    If  the  limbs  cannot  be 
distinctly  felt,  and  a  greater  thickness  appears  to  intervene,  it  may 
be  suspected  that  the  placenta  lies  in  front. 

Removal  of  the  foetus.— As  soon  as  the  incision  into  the 
uterus  is  completed,  the  assistant  should  hook  an  index  finaer  into 
each  end  of  it,  and,  by  this  means,  hold  the  uterus  forward  against 
the  abdominal  wall,  so  as  to  prevent  liquor  amnii  and  blood  entering 
the  peritoneal  cavity,  as  far  as  possible.    If  the  membranes  are 
intact  up  to  this  point,  the  foetus  may  be  extracted  by  the  head 
The  membranes  are  ruptured,  and  the  hand  rapidly  passed  down 
into  the  lower  segment  of  the  uterus,  so  as  to  scoop  out  the  head 
this  plan  has  the  advantage  of  avoiding  the  risk  of  the  uterine  wall 
contacting  round  the  neck,  and  detaining  the  aftercoming  head 
lr,  however,  the  membranes  have  been  ruptured  some  time,  it  mav 
be  necessary  to  extract  the  foetus  by  the  leg.    In  this  case,  the 
extau  ion  of  the  head  as  facilitated,  if  some  jaw  traction  is  made 
with  the  index  finger  so  as  to  flex  the  head.    The  funis  is  tied  and 

to  attndto it  °Ver  t0  the  aSSi8t£mt  Wh0  is  PreP^* 

As  soon  as  the  child  is  removed,  the  elastic  ligature,  if  used  at  all 

» i  to  turn  the  uterus  out  through  the  abdominal  wound,  in  order  to 
thl 1  T   I'  7  PreSSUre  t0  COntract   A  larSe  flat  8P^ge  is  placed 

c  2  rd  ;lie  upper  part  °f  the  aM—  ™ 

applied  thie  7  Catch  f°rCePS  °n  the  s^res  ^ady 

The  uterus  i,  then  stimulated  to  contract  by  kneading  and  the 
SSftSt  Zf o7 68  «*    fecial  cS  must  b 

Uterine  bSL     t,^  "  ^  °cMng  the  inM  « 
,        ,mre  sutures.— The  muscular  wall  of  the  uterus  is  to  11P 
c  osed  by  from  ten  to  fifteen  deep  sutures  which  approximate  to 
but  do  not  include  the  mucous  membrane,  and  aboS  thS 
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number  of  superficial  sutures  uniting  the  peritoneum  in  such  a  way 
as  to  fold  it  into  the  incision,  and  bring  flat  surfaces  of  it  into 
contact  (Fig.  244).  In  Sanger's  original  operation,  in  order  to 
secure  this  end,  the  peritoneum  was  first  undermined  and  separated 
from  the  muscularis  by  passing  a  scalpel  under  it  about  %  inch. 
Then  a  wedge-shaped  strip  of  the  muscularis  was  excised  along  each 
side  of  the  wound,  the  broader  end  of  the  wedge  being  outermost, 
in  order  to  allow  the  detached  edge  of  the  peritoneum  to  overlap 
into  the  wound.  It  has  been  found,  that  both  of  these  proceedings 
are  unnecessary,  and  that  the  peritoneum  is  generally  loose  enough 
to  draw  over  the  edge  without  any  separation. 

Silver  wire  has  usually  been  chosen  for  the  deep  sutures.  Some, 
however,  have  used  stout  chromicised  gut  with  success,  and  others 
silk.  Carbolised  gut  cannot  be  trusted  to  hold  long  enough  to 
prevent  separation  of  the  wound.  Silver  wire  is  the  most  reliable 
for  not  giving  way,  and  for  not  causing  suppuration.  Chromicised 
gut  has  the  advantage  that  the  ligatures  do  not  remain  permanently 
in  the  tissues. 

Curved  needles,  forming  an  arc  of  a  circle,  should  be  used  for  the 
deep  sutures,  so  that  they  may  be  inserted  not  far  from  the  edge  and 


Fie  244  -Diagram  of  mode  of  applying  sutures  in  Sanger's  operation. 
a,  Peritoneum ;  b,  Muscularis ;  c,  Mucosa ;  d,  Superficial  suture ;  t,  Deep  suture. 

yet  may  include  plenty  of  tissue  (see  Fig.  244).  Hagedom's  needle* 
and  needle-holder  (Figs.  250,  251,  p.  716)  are  the  best  for  the  pur- 
pose. In  inserting  them,  the  peritoneum  should  first  be  drawn  over 
the  edge  of  the  wound  by  dissecting  forceps,  into  the  position  which 
it  is  to  occupy.  The  sutures  are  not  to  include  the  mucosa,  so  that 
they  may  not.  be  exposed  in  the  uterine  cavity  nor  conduct  any 
septic  material  thence  to  the  peritoneum.  Dr.  Murdoch  Cameron 
threads  silk  with  a  straight  needle  at  each  end  and  passes  he 
needles  from  within  outwards,  as  in  the  suture  of  the  abdominal 
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wall.     The  first  suture  bisects  the  incision,  to  make  sure  that  the 
edges  are  not  adapted  unevenly.    The  superficial  sutures  should  be 
of  tine  silk  (No.  1  Chinese  twist),  and  may  be  applied  with  a 
smaller  curved  needle.     The  suture  is  to  pierce  each  side  of  the 
peritoneum  twice,  so  that  it  turns  inward  fiat  surfaces  of  peritoneum 
into  apposition  with  each  other.    In  Figures  244,  245,  are  shown 
diagrammaticaUy  the  sutures  in  section,  before  and  after  tightening. 
It  must  be  remembered  that  the  deep  and  superficial  sutures  do  not 
lie  really  in  the  same  plane,  but  that,  generally,  two  superficial 
sutures  intervene  between  each  pair  of  deep  ones.    All  the  sutures 
should  first  be  placed,  then  the  deep  ones  twisted,  or  tied,  the  ends 
out  rather  short,  if  silver  Avire  is  used,  and  turned  down  into  the 


line  of  incision,  and  finally  the  superficial  sutures  tied.  If  at  any 
point  the  peritoneum  does  not  come  perfectly  into  apposition,  more 
superficial  sutures  must  be  applied. 

Before  the  sutures  are  tightened,  the  finger  should  be  passed  down 
through  the  cervix,  to  make  sure  that  drainage  into  the  vagina  is 
clear.  The  interior  of  the  uterus  should  be  mopped  over  with 
perchlomde  of  mercury  1  in  1000,  and  some  iodoform  dusted  into 
it.  Before  the  uterus  is  returned  into  the  abdomen,  its  peritoneal 
surface  may  be  sponged  over  with  perchloride  of  mercury  1  in 
2000.  Although  this  plan  of  placing  superficial  sutures  on  the 
plan  ol  Lembert's  intestinal  suture  has  seemed  to  be  the  most 
essential  part  of  Sanger's  operation,  several  operators  have  now 
discarded  it  for  the  sake  of  greater  rapidity  in  the  operation  TheV 
simply  place  numerous  deep  sutures,  tie  them  up,  and  then  add 
superficial  or  half-deep  sutures  to  unite  the  peritoneum  at  any 
points  where  it  does  not  seem  to  be  thoroughly  brought  into  contact 
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The  result  of  this  appears  to  be  equally  satisfactory.    As  many  as 
three  deep  sutures  to  the  inch  should  then  be  used. 

The  elastic  ligature,  if  it  has  been  used,  is  now  taken  off,  contrac- 
tion of  the  uterus  secured  if  necessary  by  kneading,  and  the  uterus 
returned  into  the  abdomen.    The  next  step  is  to  sponge  any  blood 
or  liquor  amnii  out  of  the  peritoneal  cavity,  especially  the  pouch 
of  Douglas,  by  passing  down  sponges,  held  in  sponge  forceps,  or  a 
metal  sponge  holder,  into  its  dependent  parts.    The  abdominal  wound 
is  then  closed  as  in  ovariotomy.    The  best  mate- 
rial for  the  sutures  is  stout  silk-worm  gut.  They 
may  be  applied  either  with  straight  ovariotomy 
needles  or  with  curved  needles.    Each  suture 
should,  on  each  side,  take  up  the  peritoneum, 
avoid  the  rectus  muscle,  but  again  include  all 
the  tissues  superficial  to  the  muscle.    The  effect 
of  this  is  that  flat  surfaces  of  peritoneum  are 
again  drawn  into  the  wound,  in  apposition  to 
each  other.    These  quickly  unite,  and  then,  even 
if  there  is  any  suppuration  in  the  track  of  the 
sutures,  it  does  not  reach  the  peritoneum.  Some 
superficial  sutures  may  also  be  required.  A 
firmer    cicatrix  is  obtained  if  a  buried  con- 
tinuous suture  of  medium  chromicised  gut  is 
used,  uniting  the  peritoneum  and  the  fascia 
covering  the  muscles.     In  this  case,  it  is  not 
essential  that  the  deep  sutures  should  include 

Eig.246.-SutureStied^ePerit0nellm-        ,  „  t      .  , 

according  to  Sanger's  A  dressing  of  iodoform  gauze  may  be  placed 
method,   seen    from  ^  ^  ^  by  strappiDg.  Over 

this  is  placed  a  large  flat  pad,  and  then  a  many- 
tailed  bandage  of  flannel  or  swansdown  calico,  the  tails  being  secured 
together  by  safety  pins.  The  dressing  may  generally  be  left  un- 
touched seven  days.  The  abdominal  sutures  may  generally  be  left 
ten  days.  But  if  a  few  are  causing  inflammation  through  tightness, 
these  may  be  removed  at  seven  days. 

Some  operators  vary  the  mode  of  operating  in  certain  respects. 
For  instance  some  turn  the  uterus  completely  out  of  the  abdomen 
before  opening  it,  that  no  liquor  amnii  may  escape  into  the  peritoneal 
cavity.     A  much  longer  abdominal  incision  is  then  required. 

In  order  to  prevent  future  pregnancies,  ligatures  are  sometimes 
placed  on  the  Fallopian  tubes.  Kangaroo  tendon,  chromicised  gut, 
and  fishing  gut  have  been  used  for  this  purpose.  I  have  met 
with  two  cases  in  which  pregnancy  has  occurred  notwithstanding. 
The  only  safe  method  is  therefore  either  to  remove  the  ovaries  or  to 
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tie  each  tube  at  two  points  and  cut  out  a  piece  of  it  between  the 
ligatures.  Some  have  supposed  that  ligature  of  the  tubes  involves 
a  risk  of  extra-uterine  fetation  following,  but  such  a  result  has  not 
yet  been  reported. 

In  several  cases,  patients  have  undergone  Sanger's  operation  a 
second  time.  The  uterus  has  generally  been  found  adherent  to  the 
abdominal  wall  ;  the  silver  sutures  encapsuled  in  its  substance. 

After-treatment. — The  after-treatment  is  similar  to  that  after 
ovariotomy.  The  patient  is  kept  on  her  back,  a  pillow  being  placed 
under  the  knees,  and  perfect  quiet  is  maintained.  The  catheter  is 
used  as  often  as  required.  For  at  least  twelve  hours  after  the 
operation  nothing  should  be  given  by  the  mouth,  except  a  small 
quantity  of  water.  If  there  is  much  vomiting  at  a  later  stage, 
nutrient  enemata  should  be  given.  Otherwise  liquid  nourishment 
should  be  given  by  the  mouth  ;  at  first  chiefly  milk,  or  milk  mixed 
with  barley-water.  The  addition  of  barley-water  prevents  the  milk 
curdling  in  the  stomach  in  such  large  lumps,  and  is  useful  if  there 
is  any  tendency  to  vomiting.  A  morphia  suppository  should  be 
given  immediately  after  the  operation,  and  may  be  repeated  at 
intervals  to  relieve  pain.  If  suppositories  are  not  sufficient  for 
this  purpose,  subcutaneous  injections  of  morphia  shoidd  be  given. 
If  the  morphia  appears  to  cause  vomiting,  ^  grain  of  sulphate  of 
atropua  may  be  added  to  each  injection.  In  many  cases  little  or  no 
sedative  is  required,  and  the  patient  is  able  to  nurse  her  infant. 

The  vagina  should  be  irrigated  twice  a  day  by  means  of  a  funnel 
and  elastic  tube,  or  irrigator  only  slightly  elevated.  Carbolic  acid, 
1  in  50,  may  be  used  for  the  purpose.  If  occasion  arises  for  irri- 
gating the  uterus,  owing  to  the  lochial  discharge  becoming  offensive, 
a  non-poisonous  antiseptic,  such  as  a  saturated  cold  solution  of  boric 
acid,  diluted  to  a  suitable  temperature  by  hot  water,  should  be  used. 
After  each  irrigation,  a  suppository,  containing  10  grains  of  iodo- 
form, should  be  introduced  into  the  vagina,  in  order  to  prevent 
decomposition  of  the  lochial  discharge  as  far  as  possible. 

Death  sometimes  occurs  from  hamiorrhage,  but  this  rarely  happens 
unless  the  patient  is  exhausted  from  protracted  labour  when  the 
operation  is  undertaken.  The  usual  cause  of  death  is  septic 
peritonitis,  similar  to  that  which  occurs  after  ovariotomy  if  septic 
matter  gams  access  at  the  operation.  Such  peritonitis  must  be 
treated  m  the  usual  way,  but  without  much  hope  of  success. 

Post-mortem  Caesarian  section.— When  a  pregnant  patient 
dies,  and  the  child  is  living  and  viable,  it  is  right  for  the  physician, 
with  tin,  permission  of  the  friends,  to  perform  CWian  section,  in 
order  to  save  the  child.  There  are  mythical  stories  of  children 
having  been  saved  in  this  way  hours  after  the  mother's  death  In 
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point  of  fact,  however,  the  child  does  not  remain  capable  of  resus- 
citation for  many  minutes  after  her  death.  After  more  than 
fifteen  minutes  it  is  probably  useless  to  perform  the  operation.  If, 
therefore,  it  is  to  be  of  any  avail,  the  practitioner  must  be  present 
at  the  time  of  the  death,  and  he  should  obtain  the  consent  of  the 
friends  beforehand.  He  must  also  operate  with  whatever  instru- 
ments he  has  on  the  spot.  A  penknife  or  razor  has  been  used  in 
the  absence  of  more  convenient  implements.  The  incisions  and 
mode  of  extraction  are  the  same  as  in  ordinary  Cassarian  section. 
The  child,  if  alive  at  all,  will  probably  have  to  be  restored  by 
artificial  respiration.  If  death  takes  place  during  labour,  when  the 
os  is  already  fairly  dilated,  it  will  be  preferable  to  extract  the  child 
rapidly  by  version  or  forceps. 


Porro's  Operation. 

In  Porro's  operation,  the  main  part  of  the  uterus  is  removed,  and 
the  great  danger  of  having  a  uterine  wound,  communicating  with 
the  peritoneal  cavity,  is  thus  avoided.  Storer,  of  Boston,  was  the 
first  who  removed  the  uterus,  without  premeditation,  in  a  case  of 
Caesarian  section  performed  on  account  of  a  fibro-cystic  tumour 
filling  the  pelvis.  Finding  the  haemorrhage  alarming  after 
incision  of  the  uterus,  he  ligatured  the  cervix,  and  removed  the 
uterus  with  an  ecrasenr.    The  patient  did  not  recover. 

Porro,  of  Pavia,  having  devised  his  method,  and  tested  it  by 
successful  experiments  on  animals,  carried  it  out  first  in  1876  on 
a  patient  having  a  rachitic  pelvis  with  a  conjugate  diameter  of 
l£  inch.  This  patient  recovered  ;  and  since  that  time,  a  con- 
siderable number  of  operations  has  been  performed,  especially  in 
Italy  and  Germany. 

The  operation. — The  steps  of  the  operation  are  the  same  as  in 
ordinary  Caesarian  section  up  to  the  incision  in  the  uterus.  It  is  of 
little  consequence  in  what  direction  this  incision  is  made,  since  it  is 
to  be  removed  with  the  uterus.  If,  therefore,  it  is  suspected  that 
the  placenta  is  situated  on  the  anterior  wall,  or  if  it  is  found  to  be 
so  when  the  incision  is  commenced,  it  is  a  good  plan  to  make  only 
a  short  longitudinal  incision  rather  low  down  on  the  uterine  wall, 
and  enlarge  the  space  by  a  transverse  incision  crossing  the  first  at 
its  lower  extremity.  As  soon  as  the  foetus  is  removed,  haemorrhage 
from  the  uterine  wound  should  be  temporarily  checked  by  an  elastic 
ligature.  The  placenta  may  then  be  left  in  the  uterus,  and  the 
remaining  steps  of  the  operation  carried  out  deliberately  without 
haemorrhage. 
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The  rest  of  the  operation  is  similar  to  that  usually  how  adopted 
in  hysterectomy  for  the  removal  of  a  uterus  enlarged  by  fibroid 
tumour.  The  uterus  is  drawn  out  through  the  abdominal  wound, 
the  intestines  being  kept  back  by  an  assistant,  and  covered  with  a 
large  flat  sponge.    A  Kceberle's  serre-nceud  (Fig.  247),  an  instru- 


■n-    n,-    t—  i    ,  ,  uterus  in 

xig.  247.— Kceberle  s  serre-nceud.  nal  -wound. 


ment  like  a  short  ecraseur,  is  fitted  with  a  loop  of  thick  soft  iron 
wire,  ot,  what  is  better,  with  a  wire  of  "delta  metal,"  one  end  of 
the  loop  fixed  to  the  moving  button,  the  other  end  free.  This  loop 
is  passed  round  the  lower  part  of  the  uterus  and  adjacent  portions 
of  the  broad  ligaments,  so  that  it  passes  below  the  ovaries,  and 
below  the  lower  end  of  the  uterine  incision.    Care  must  be  taken 
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that  no  intestine  or  omentum  is  caught  in  the  loop.  The  free  end 
of  the  loop  is  now  seized  with  a  pair  of  pliers,  drawn  up  pretty 
tightly  and  twisted  round  the  button.  The  screw  of  the  serre- 
noeud  is  then  turned  till  the  wire  is  tight  enough  to  stop  haemor- 
rhage, but  not  tight  enough  to  cut  the  tissues.  The  uterus  is  then 
cut  away  about  an  inch  above  the  loop.  If  there  is  any  bleeding 
at  this  time  from  the  stump,  a  little  further  tightening  of  the  serre° 
noeud  will  stop  it.  It  is  important  for  success  that  the  circulation 
beyond  the  loop  should  be  completely  cut  off. 

The  stump  of  the  uterus  has  next  to  be  fixed  as  a  pedicle  in  the 
lower  angle  of  the  abdominal  wound.  Two  guarded  pins  (Fig.  248) 
are  passed  transversely  through  the  pedicle  just  above  the  loop  of 
wire,  so  that  the  ends  lie  on  the  abdominal  walls,  and  keep  the  cut 
surface  of  the  pedicle  outside,  the  wire  loop  lying  in  a  depression 
just  below  the  pins.  These  pins,  like  the  wires,  are  now  made  of 
delta  metal,  which  does  not  rust  or  corrode.  Large  strong  hair-lip 
pins  might  be  used,  in  the  absence  of  pins  specially  constructed. 
The  abdominal  sutures  are  then  applied  in  the  usual  way  above 
the  pedicle,  special  care  being  taken  in  the  adjustment  of  the  lowest 
suture,  so  that  it  may  bring  the  cut  edges  of  the  peritoneum  into 
contact  with  the  pedicle  of  the  uterus  all  round,  and  with  each  other 
immediately  above  the  stump.  At  this  spot,  a  buried  suture  of 
fine  silk  may  be  used,  uniting  the  two  edges  of  parietal  peritoneum 
to  the  pedicle  on  the  proximal  side  of  the  wire.  It  is  well  to  place 
also  one  suture  in  the  angle  of  the  wound  below  the  pedicle,  so  as 
to  infold  the.  edges  of  the  peritoneum  there  also.  As  in  Sanger's 
operation,  the  sutures  should  take  up  the  peritoneum,  but  avoid  the 
rectus  muscle  on  each  side.  The  toilette  of  the  peritoneum  is  to 
be  carried  out  in  the  usual  way,  and  all  blood  or  other  fluid  re- 
moved before  the  wound  is  closed. 

In  the  absence  of  a  serre-nceud,  the  operation  may  be  carried  out 
effectively  by  the  permanent  use  of  the  elastic  ligature.  The  liga- 
ture is  tied  tightly  round  the  lower  part  of  the  uterus,  passing  below 
the  ovaries,  and  the  pins  are  passed  through  immediately  above  the 
ligature.  Knitting-needles  may  be  used  for  pins,  and  ordinary 
drainage  tubing  for  elastic  ligature  ;  and  thus  the  operation  niaj-  be 
performed  without  any  special  appliances. 

Dressing  the  wound. — The  short  stem  of  the  serre-nooud  is 
to  be  enclosed  in  the  antiseptic  dressings.  The  layers  of  gauze 
covering  the  abdomen  may  be  slit  up  to  some  distance  from  below, 
so  that  the  stem  of  the  ecraseur  passes  through  the  slit.  Then  a 
transverse  layer  of  gauze  is  laid  across  below  the  stem,  and  the 
instrument  itself  is  wrapped  round  with  strips  of  gauze.  The  key 
of  the  serre-noeud  (see  Fig.  247,  p.  695)  is  kept  at  hand,  so  that, 
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in  case  there  is  any  hemorrhage  from  the  stump,  the  nurse  may 
he  able  to  stop  it  at  once  by  giving  a  turn  to  the  screw.  In  other 
respects,  the  dressings  are  the  same  as  for  ordinary  Cassarian 
section. 

After-treatment.— The  wound  should  be  looked  at  the  day 
after  operation ;  and  the  serre-nceud  tightened,  if  there  is  any  sign 
of  vascularity  in  the  stump.  It  becomes  dry  and  leathery  on  the 
surface  if  circulation  is  properly  arrested.  The  strangM^rtion  of 
the  pedicle  may  separate  about  the  twelfth  or  fourteenth  day,  leaving 
a  depression  in  the  abdominal  wall.  Decomposition  of  the  pedicle 
will  have  begun  before  this.  As  soon  as  it  does  so,  the  pedicle 
must  be  dressed  daily  or  twice  a  day,  and  may  be  dusted  each  time 
with  iodoform.  Any  redundant  portions  may  be  cut  away  from 
time  to  time.  For  the  first  few  days  a  rather  free  use  of  morphia 
may  be  necessary,  to  relieve  pain  caused  by  the  constriction  and 
tension  of  the  stump. 

Choice  between  Sanger's  and  Porro's  operations.— In 

both  operations  the  results  have  in  the  hands  of  operators  of  experi- 
ence been  much  better  than  the  general  average,  and  in  both  the 
results  are  progressively  improving.     According  to  the  statistics 
collected  by  Dr.  R.  P.  Harris,  of  Philadelphia,  up  to  the  end  of 
1S89,  there  had  been  in  fifteen  countries  272  Porro  operations, 
with  150  deaths;  in  thirteen  countries  there  had  been  212  Sanger 
operations,  with  50  deaths.     These  figures,  however,  do  not  at  all 
represent  m  either  case  the  prospects  of  the  operation  when  per- 
formed under  favourable  conditions.    The  minimum  mortality  of 
the  Sanger  operation,  in  skilled  hands,  is  the  less,  and  at  Dresden 
and  Leipzig,  where  it  has  been  most  practised,  does  not  exceed  12 
per  cent.    Recovery  also  is  more  rapid  from  this  operation,  and  the 
patient  suffers  less  febrile  disturbance.    But  the  results  of  Porro's 
operation  have  also  greatly  improved.    The  first  50  operations  were 
latal  to  30  women,  the  last  50  up  to  1890,  to  10.     In  1884  there 
were  29  operations,  with  18  deaths;  in  1888,  24  with  3  deaths. 
Ol  late  years  the  general  results,  when  cases  in  the  hands  of  un- 
practised operators  are  included,  have  been  not  less  favourable  with 
Porro  s  than  with  Sanger's  operation;  but  it  is  doubtful  how  far 
^operations,  described  as  Sanger's  operations,  really  deserve  the 

The^eneral  inclusion  is  that^Jjm  hands  of  a  skilled  operator 
gangers  operation  w  i„vl,ral,l,,  Lf  decided  on  beforehand.  When 

been n^ I   t  laW>        '^eci;lll>r  if  attempts  have 

7  ,MJf  '7Xt7  the  pelvis,  so  that  the  uterus  L  likely 

m  5^  '","/  ]TT1'  l>,,,T°'S  °Perati0n  ™y  give  the  better  prospect 
fne  complete  failure  of  the  uterus  to  contract,  after  the  f££  ha 
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been  removed,  would  also  be  an  indication  in  favour  of  Porro's 
operation. 

Porro's  operation  is  more  rapid,  and  can  be  performed  more 
readily  without  any  appliances  other  than  those  which  every  prac- 
titioner has  always  at  hand.  If  therefore  a  practitioner  unpractised 
in  abdominal  surgery  is  suddenly  called  upon  to  perform  one  or  the 
other,  Porro's  operation  may  be  worthy  of  preference. 

Porro's  operation  may  be  impossible  to  execute  when  Caesarian 
section  is  performed  on  account  of  a  fibroid  tumour,  lying  in  the 
pelvis,  and  occupying  the  lower  portion  of  the  uterus,  including  the 
cervix,  or  extending  into  the  cellular  tissue  of  the  broad  ligaments, 
for  the  lower  segment  of  the  uterus  may  then  form  too  thick  a  mass 
to  be  surrounded  by  the  wire,  and  fixed  as  a  pedicle  in  the  wound. 
In  this  case,  and  also  in  that  of  cancer  of  the  cervix  uteri,  or  pelvis, 
Sanger's  operation  is  preferable. 

Laparo-elytrotomy. 

Another  alternative  to  Caesarian  section  is  laparo-elytrotomy,* 
introduced  by  Thomas  of  New  York  in  1870.  In  this  operation 
the  opening  of  the  peritoneal  cavity  and  incision  of  the  uterus  are 
entirely  avoided.  An  incision  is  made  through  the  abdominal  wall 
above  the  brim,  the  peritoneum  lifted,  the  vagina  opened,  and  the 
foetus  thus  extracted  above  the  pelvic  brim. 

History. — Eitgen  had  attempted  the  same  operation  in  1821, 
but  the  incision  into  the  vagina  caused  so  much  haemorrhage  that 
the  attempt  was  given  up  and  Caesarian  section  performed.  The 
patient  did  not  recover.  Baudelocque  the  younger  had  also,  in 
1844,  reported  a  case  in  which  he  succeeded  in  extracting  a  dead 
child  by  the  same  operation.  He  found  it  necessary  to  tie  the 
common  iliac  artery  to  arrest  haemorrhage.  In  this  case  also  the 
patient  died.  Thomas  devised  the  operation  quite  independently. 
In  1870,  in  the  case  of  a  woman  dying  from  pneumonia,  he  ex- 
tracted a  living  child,  which  survived  about  an  hour.  Skene  was 
the  first  who  saved  mother  and  child  in  an  operation  performed  in 
1875.  Thomas  had  a  similar  success  in  1877.  The  success,  first 
of  Porro's  and  then  "of  Sanger's  Caesarian  section,  both  of  which  are 
easier  operations  to  perform,  has  displaced  laparo-elytrotomy  from 
favour. 

The  operation. — If  possible,  before  the  commencement  of  the 
operation  sufficient  dilatation  of  the  os  should  be  secured  to  allow 
the  child  to  be  extracted  through  the  cervix  without  much  difficulty. 

*  Derived  from  Kwnapa,  the  flauk  ;  eKvrpov,  the  vagina. 
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This  may  be  generally  effected,  if  necessary,  by  the  hydrostatic 
dilators. 

The  patient  is  placed  flat  at  full  length  upon  the  table,  the  pelvis 
somewhat  raised,  and  an  anaesthetic  is  administered.    The  operator 
stands  at  the  right  side  of  the  patient  and  operates  on  the  right 
flank.    The  incision  is  similar  to  that  for  ligature  of  the  external 
iliac  artery.    It  should  be  parallel  to  Poupart's  ligament  and  about 
five  inches  long,  the  outer  end  about  an  inch  above  the  anterior- 
superior  spine  of  the  ilium,  the  inner  end  about  an  inch  or  an  inch 
and  a  half  above  and  to  the  outside  of  the  spine  of  the  pubes.  As 
the  incision  is  made,  an  assistant  standing  opposite  to  the  operator 
draws  the  uterus  upward  and  toward  the  opposite  side,  so  as  to 
put  the  skin  upon  the  stretch.    As  the  operation  proceeds  vessels 
may  be  tied  with  carbolised  gut.     The  external  epigastric  artery 
must  be  divided,  the  internal  epigastric  artery  is  generally  turned 
back  with  the  peritoneum.    Three  layers  of  abdominal  muscles  have 
to  be  divided,  layer  by  layer — the  external  oblique,  the  internal 
oblicpie,  and  the  transversalis.    The  transversalis  fascia  is  then 
pinched  up  with  forceps,  a  small  hole  is  made  in  it  with  the  scalpel, 
and  it  is  carefully  divided  upon  a  flat  director,  like  that  used  in 
ovariotomy,  revealing  beneath  it  the  fat  in  the  vicinity  of  the 
peritoneum.    A  blunt  instrument  is  then  passed  into  the  vagina, 
and  held  by  an  assistant  in  the  direction  of  the  wound  in  the  groin. 
The  operator  then  lifts  the  peritoneum  by  his  fingers,  so  as  to  gain 
access  to  the  vicinity  of  the  instrument  in  the  vagina.    This  is 
rendered  easier  by  the  loosening  of  the  peritoneum  in  pregnancy. 
Next  the  instrument  in  the  vagina  is  pushed  up  as  much  as  possible, 
so  as  to  make  the  vagina  protrude  in  the  wound.    The  operator 
now  makes  a  small  transverse  incision  into  the  vagina  upon  the 
guiding  instrument.    This  may  be  done  with  scissors,  or  better, 
with  Paquelin's  benzoline  cautery,  or  the  actual  cautery,  heated 
only  to  a  dull  red  heat,  so  as  to  cause  the  minimum  of  hasmorrhage. 
Next  he  enlarges  the  opening  in  the  vagina  by  putting  both  index 
fingers  into  it,  back  to  back,  and  tearing  the  tissues  apart,  forward 
and  backward,  m  a  direction  parallel  to  the  edge  of  the  os.  The 
object  is  to  make  the  opening  below  and  to  the  outside  of  the 
ureter,  which  might  be  injured  in  the  operation.    At  this  stage  a 
sound  should  be  held  in  the  bladder  by  an  assistant,  so  that  lacera- 
tion of  the  bladder  may  be  avoided  if  possible. 

When  the  opening  is  large  enough  to  admit  it,  the  hand  is  intro- 
duced, the  membranes  are  ruptured  if  they  are  still  intact,  and  the 
child  extracted  by  version,  or  by  forceps,  if  it  appears  that  forceps 
can  be  easily  applied.  The  difficulty  of  the  operation  consists  in 
the  dealing  with  copious  haemorrhage  in  the  deep  part  of  the  wound 
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near  the  vaginal  surface.  So  far  as  possible,  the  vessels  should  be 
secured  through  the  abdominal  wound.  If  this  does  not  suffice  to 
arrest  haemorrhage,  a  tampon  may  be  applied  consisting  of  long 
strips  of  iodoform  gauze,  and  passed  through  the  wound  into  the 
vagina,  and  a  bandage  should  be  applied  firmly  over  the  external 
wound.  In  any  case  the  outer  angles  of  the  abdominal  wound 
should  be  closed  with  sutures.  If  no  tampon  is  required,  only 
space  enough  should  be  left  to  allow  a  good-sized  drainage-tube, 
with  holes  in  the  side,  to  be  passed  through  from  the  outside  into 
the  vagina.  Iodoform  pessaries  or  tampons  should  be  kept  in  the 
vagina,  and  the  drainage-tube  frequently  syringed  through  with  an 
antiseptic  solution. 

Prognosis. — The  operation  has  not  been  performed  often 
enough  to  allow  any  safe  conclusion  as  to  the  prognosis  to  be 
formed,  but  hitherto  the  success  has  not  been  sufficient  to  enable  it 
to  hold  its  ground  against  the  improved  Caesarian  section.  Out  of 
twelve  cases  six  of  the  mothers  were  saved.  Some  of  them,  how- 
ever, were  in  desperate  condition  at  the  time  of  the  operation.  In 
several  cases  the  bladder  was  injured,  but  the  opening  closed  up 
spontaneously. 


CHAPTER  XXXVII. 


ACCIDENTS  DURING  AND  AFTER  LABOUR. 
Rupture  and  Laceration  op  the  Genital  Canal. 

Laceration  may  take  place  at  any  part  of  the  genital  canal,  but 
the  most  important  varieties  are  ruptures  of  the  uterus  and  adjacent 
portion  of  the  vagina  which  involve  the  peritoneum,  lacerations  of 
the  cervix,  and  lacerations  of  the  perineum  and  vulva. 

Rupture  op  the  Uterus  or  Vagina  involving  the  Peri- 
toneum.—  Rupture  of  the  uterus  reaching  the  peritoneum  is  one 
of  the  most  dangerous  accidents  of  labour.  Rupture  of  the  vagina 
into  the  pouch  of  Douglas  is  closely  allied  to  it,  and  is  frequently 
combined  with  rupture  of  the  uterus  itself. 

Frequency. — The  frequency  of  rupture  of  the  uterus  has  been 
variously  estimated  at  from  1  in  1,300  to  1  in  3,403  deliveries. 
(Jolly.)  In  the  Guy's  Hospital  Charity,  when  assistance  to  labour 
was  given  very  sparingly,  forceps  cases  being  only  about  1  in  200 
deliveries,  there  were  seven  cases  of  rupture  of  the  uterus  or  vagina 
in  23,591  deliveries,  or  1  in  3,371,  a  result  closely  agreeing  with 
that  obtained  by  Jolly  from  the  statistics  of  782,741  labours  in 
Paris.  In  the  following  ten  years,  forceps  cases  being  1  in  93, 
cases  of  rupture  of  the  uterus  or  vagina  were  only  1  in  5,098. 

Causation.— The  rupture  is  caused  by  a  violent  contraction  of 
the  uterus,  which  is  unable  to  cause  advance  of  the  fe (us,  and 
proves  too  strong  for  the  resistance  of  the  thinned  portions  of  the 
uterus  or  the  vagina.  Among  predisposing,  causes  are  weakness 
Irom  malnutrition,  or  fatty  degeneration,  of  (lie  part  where  rupture 
takes  .place.  Inefficient  action  of  the  auxiliary  muscles  also  pro- 
motes rupture,  "because  the  auxiliary  forces,  tending  to  depress  the 
whole  uterus  at  eacli  pain,  take  some  of  the  strain  off  its  attach- 
ments to  the  pelvis.  Laxity  of  the  abdominal  walls,  or  their  being 
overloaded  with  fat,  is  therefore  also  a  predisposing  cause.  Another 
important  cause  is  obliquity  of  the  uterus.  Any  deviation  of  the 
uterus  from  the  axis  of  the  genital  canal  at  the  level  where  the  head 
or  other  presenting  part,  is  lying,  diminishes  the  efficacy  of  the 
force  in  causing  advance  of  the  fetus.  It  is  therefore  liable  to 
evoke  a  more  vigorous  contraction  of  the  uterus  than  would  other- 
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wise  lie  necessary  to  complete  labour.  At  the  same  time  the  devia- 
tion causes  a  certain  proportion  of  the  force  to  be  uselessly  expended 
in  pressure  on  the  opposite  wall  of  the  genital  canal,  and  therefore 
increases  the  liability  to  rupture  at  that  part.  Thus,  if  there  is  a 
deviation  of  30°,  there  is  a  useless  pressure  on  the  opposite  wall  of 
the  genital  canal  equal  to  one-half  of  the  expulsive  force. 

In  the  great  majority  of  cases  rupture,  is  preceded  by  an  excessive 
stretching  and  thinning  of  the  lower  distensible  segment  of  the 
uterus.  In  very  exceptional  cases  this  may  occur  even  in  the  first 
stage  of  labour.  Much  more  frequently,  it  happens  during  a  second 
stage,  prolonged  in  consequence  of  obstruction  to  the  advance  of  the 
foetus.  As  previously  explained  (see  pp.  428 — 430),  the  strong 
contractile  portion  of  the  uterus  gradually  retracts  over  the  fcetus, 
the  internal  os  uteri  becomes  more  and  more  elevated,  and  the  dis- 
tensible part  of  the  uterus  becomes  stretched  longitudinally  as  well 
as  laterally,  and  thus  greatly  thinned.  This  distensible  portion 
consists  of  the  cervix,  and  of  that  lower  segment  of  the  body  of  the 
uterus  immediately  above  the  internal  os  which  has  to  be  expanded 
to  allow  the  passage  of  the  foetus.  The  most  frequent  causes  which 
lead  to  the  over-stretching  are  disproportion  between  the  fcetus  and 
the  pelvis,  hydrocephalus,  and  unrectified  shoulder  or  transverse 
presentations.  The  tissue  which  gives  way  may  have  been  weakened 
by  the  effects  of  prolonged  pressure  against  the  promontory  of  the 
sacrum  or  other  part  of  the  pelvic  wall.  The  risk  of  rupture  is  of 
course  increased  if  the  action  of  the  uterus  is  excessively  violent, 
either  in  consequence  of  great  susceptibility  of  the  patient  to  reflex 
stimulus,  or  to  the  injudicious  administration  of  ergot  or  other 
oxytocic  remedy. 

In  comparatively  rare  cases  rupture  takes  place  suddenly  and 
unexpectedly  without  any  protraction  of  labour,  or  disproportion 
between  the  fcetus  and  the  pelvis.  It  must  be  explained  in  these 
cases  by  a  sudden  and  excessively  violent  contraction  of  the  uterus, 
probably  associated  with  some  deviation  of  its  axis,  and  some  unusual 
weakness  in  the  tissues  which  give  way.  I  have  met  with  two 
instances  in  which  rupture  occurred  not  long  after  the  escape  of  the 
liquor  amnii  and  before  the  head  had  descended  into  the  pelvis,  in 
women  who  had  previously  borne  many  children  without  difficulty. 
In  one  the  accident  happened  when  the  woman  was  straining  upon 
a  night-stool,  and  there  was  reason  to  believe  that,  in  both,  the 
uterus  was  anteverted  at  the  time.  The  rupture  in  each  case  was 
not  through  any  over-distended  cervix,  but  across  the  vagina,  at  its 
junction  with  the  cervLx.  It  is  clear  that,  in  anteversion  of  the 
uterus,  when  the  head  is  lying  above  the  brim,  especially  when 
there  is  also  a  projecting  sacral  promontory,  the  uterine  force  may 
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drive  the  head,  not  downwards  into  the  pelvis,  but  against  the  pro- 
montory. When  rupture  takes  place,  the  head  may  be  deflected 
upwards  by  the  promontory,  and  the  whole  foetus  may  escape  into 
the  peritoneal  cavity,  with  the  head  uppermost. 

Kuptnre  may  also  be  brought  about  by  efforts  to  deliver  artifici- 
ally, especially  by  the  attempt  to  turn  in  shoulder  presentations 
long  after  the  escape  of  the  liquor  anmii,  or  by  the  performance  of 
any  obstetric  operation  without  an  adequate  amount  of  dilatation  of 
the  cervix.  The  rupture,  in  such  cases,  may  be  a  longitudinal  rent 
extending  from  the  edge  of  the  cervix  into  the  uterus,  or  may  take 
place,  like  a  spontaneous  rupture,  in  the  stretched  segment  of  the 
uterus. 

Ruptures  of  the  uterus  are  more  common  in  multipara  than  in 
primiparse,  aud  in  women  over  thirty  yearlTof  age~than  in  younger- 
women.  The  reason  is  that,  in  multipara?,  and  in  older  women, 
laxity  of  the  abdominal  walls,  deviation  of  the  uterus,  and  degenera- 
tion of  tissue  are  more  likely  to  exist.  According  to  Bandl,  only 
1 1  per  cent,  of  all  cases  of  rupture  occur  in  primiparse. 

Pathological  anatomy. — Rupture  almost  always  commences 
in  the  distended  part  of  the  uterine  wall,  but  it  may  extend  up- 
wards to  some  extent  from  this  into  the  body  of  the  uterus.  In 
some  exceptional  cases  rupture  may  commence  in  the  body  of  the 
uterus,  as  when  there  is  a  weakened  portion  of  the  wall  in  associa- 
tion with  a  fibroid  tumour,  or  when  the  cicatrix  of  a  former 
Cajsarian  section  gives  way.  The  initial  rupture  is  necessarily 
transverse  to  the  line  of  greatest  tension.  Thus,  in  cases  of  hydro- 
cephalus or  shoulder  presentation,  when  too  bulky  a  mass  is  forced 
down  into  the  cervix,  the  line  of  rupture  is  frequently  longitudinal. 
Otherwise  it  is  more  generally  transverse,  or  partly  transverse  and 
partly  longitudinal.  Rupture  may  take  place  at  any  part  of  the 
circumference,  but  is  rather  more  frequent  posteriorly.  If  anterior 
it  may  separate  the  uterus  from  the  bladder.  Generally  it  extends 
more  or  less  to  one  side,  involving  the  broad  ligament.  The 
rupture  may  involve  the  vagina  and  the  cervix  together.  When 
the  vagina  alone  is  implicated,  the  line  of  rupture  is  generally 
transverse,  near  the  line  of  union  with  the  cervix. 

When  rupture  has  taken  place,  the  uterus  may  retract  off  the 
fcetus,  expelling  the  foetus  either  partially  or  wholly  through  the 
rupture  into  the  peritoneal  cavity,  and  sometimes  the  placenta  also 
This  is  more  likely  to  take  place  if  the  rupture  occurs  when  the 
head  is  still  above  the  brim. 

Symptoms  and  Course.— If  an  extensive  rupture  takes  place 
suddenly,  the  patrent  generally  feels  a  sudden  acute  pain  and  sensa- 
tionof  teari°g-    The  pains,  which  generally  have  beeTviolentnfp 
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to  that  time,  cease  suddenly  and  completely.  Gradually  increasing 
continuous  abdominal  pain  is  substituted,  for  the  rhythmical  pains  of 
labour.  The  pulse  becomes  rapid,  and  the  anxious  face,  prostration, 
and  often  vomiting  and  pallor,  indicate  shock"  and  internal  haemor- 
rhage. There  is  sanguineous  discharge  from  the  vagina,  and  the 
presenting  part  recedes.  In  the  majority  of  cases,  when  the  foetus 
is  still  above  the  brim,  it  passes  away  out  of  reach  through  the  rent 
into  the  peritoneal  cavity. 

When  the  rupture  is  more  gradual,  being  extended  by  successive 
pains,  there  may  not  be  any  sign  making  it  obvious  exactly  when 
the  accident  has  occurred,  and  the  pains  cease  more  gradually.  In 
all  cases,  however,  when  the  rupture  is  complete,  the  pains  cease, 
there  is  haemorrhage  from  the  vagina,  and  a  rjypid  pulse.  If  the 
presenting  part  is  low  in  the  pelvis,  it  may  remain  without  obvious 
recession,  but  merely  cessation  of  advance.  In  rare  cases  rupture 
has  been  found  after  spontaneous  expulsion  of  the  foetus,  having 
taken  place  in  the  final  pain. 

Diagnosis. — A  probable  diagnosis  from  the  symptoms  above 
described  is  generally  easy.  It  is  to  be  completed  by  passing  in 
the  hand  and  feeling  the  rent,  and  the  empty  uterus,  if  the  foetus 
has  escaped  into  the  abdomen.  The  outline  of  the  foetus  may  also 
be  felt  through  the  abdominal  wall  and  the  uterus  as  a  separate  mass. 
If  the  presenting  part  still  occupies  the  vagina,  the  diagnosis  can 
only  be  made  from  the  symptoms,  nntil  delivery  has  been  completed, 

Prognosis. — The  prognosis  is  extremely  unfavourable.  There 
is  so  much  shock,  and  generally  such  copious  internal  haemorrhage 
from  the  rent,  that  the  patient  often  sinks  before  there  is  any 
opportunity  for  giving  surgical  aid.  Moreover,  the  repair  of  the 
rent  is  itself  often  very  difficult.  Again,  unless  abdominal  section 
is  performed,  there  is  blood  remaining  in  the  peritoneal  cavity.  The 
mortality  has  been  variously  estimated  at  from  84  to  95  per  cent. 
The  cases  of  recovery  have  chiefly  been  in  patients  in  the  country. 
But  the  application  of  the  principles  of  the  improved  Caesarian 
section  offers  hope  of  improved  results  in  cases  where  the  primary 
shock  and  haemorrhage  are  not  too  great  to  allow  of  abdominal 
section.  This  hope  has  already  been  justified  to  some  extent.  The 
child  is  inevitably  lost  in  all  cases  in  which  it  escapes  through  the 
rupture. 

Death  sometimes  takes  place  within  a  few  hours  from  haemor- 
rhage and  shock.  More  frequently  it  occurs  after  three  or  four  days 
from  septic  peritonitis.  The  danger  is  greater  when  the  rent  has 
been  enlarged  by  the  passage  of  the  foetus  through  it  into  the  abdomen. 

Prophylaxis. — The  most  important  part  of  prophylaxis  con- 
sists in  affording  timely  aid  by  forceps  or  other  means  in  all  cases 
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of  obstructed  labour,  especially  when  any  contraction  of  the  pelvis 
is  discovered,  and  in  avoiding  the  administration  of  ergot  in  all  such 
cases.    The  necessity  for  timely  interference  is  especially  to  be 
borne  in  mind  when  the  pains  appear  to  be  excessively  strong, 
without  producing  any  advance  of  the  foetus.    The  patient  should 
not,  however,  be  checked  from  bearing  down  in  such  cases,  since 
the  action  of  the  auxiliary  muscles  tends  to  diminish  both  the 
thinning  of  the  lower  uterine  segment  and  the  risk  of  rupture,  as 
already  explained  (see  pp.  1 6 7,  70 1 ).    In  shoulder  presentations  and 
in  hydrocephalus  early  diagnosis  and  treatment  are  of  importance. 
A  useful  indication  of   danger  is  the  recognition  through  the 
abdominal  wall  in  protracted  labour  of  the  transverse  line  of  de- 
pression at  some  height  above  the  pubes  (see  page  479).    This  is 
probably  formed  by  the  internal  os,  and  proves  that  the  lower 
segment  of  the  uterus  is  dangerously  thinned.    If  it  is  detected  in 
protracted  labour,  it  is  time  to  give  assistance  of  some  sort,  but, 
in  head  presentations,  version  should  be  avoided,  or  only  attempted 
with  great  caution. 

Treatment. — If  the  child  remains  within  the  uterus,  the 
diagnosis  of  rupture  can  generally  be  made  only  from  the  symptoms. 
Rupture  being  suspected,  the  child  should  be  extracted  as  rapidly 
as  possible.  If  extraction  with  forceps  meets  with  any  difficulty, 
craniotomy  shoidd  be  performed  without  hesitation,  since  the  child 
is  rarely  saved  after  rupture  has  taken  place.  The  safest  instru- 
ment for  extraction  afterwards  is  craniotomy  forceps,  since  the 
position  of  the  outer  blade  can  be  exactly  adjusted  by  the  fingers, 
while  the  cephalotribe  might  possibly  be  passed  through  the 
rupture,  and  injure  the  maternal  structures.  It  is  well  to  keep  the 
patient  in  the  dorsal  position  throughout  the  operation,  as  weU  as 
afterwards.  Air  is  then  not  so  likely  to  be  sucked  into  the  peri- 
toneal cavity  m  respiration,  and  less  blood  wiU  gravitate  into  it 

After  extraction  of  the  child,  the  placenta  should  be  removed 
quickly,  the  hand  being  introduced  for  the  purpose  if  necessary, 
lest  it  should  escape  into  the  peritoneal  cavity.  If  it  has  already 
clone  so,  it  may  be  drawn  back  through  the  rent,  if  this  can  be 
effected  easily  without  risk  of  injuring  the  intestines.  Otherwise 
the  presence  of  the  placenta  in  the  peritoneal  cavity  may  determine 
the  balance  of  advantage  in  favour  of  performing  abdominal  section 
and  removing  it  by  that  means. 

If  the  whole  child  has  passed  through  the  opening  into  the 
peritoneal  cavity,  or  even  if  the  head  has  passed  through,  no 
JJtempt  should  be  made  to  draw  it  back  again  through  the  opening. 
If  this  is  attempted,  the  laceration  and  bruising  are  likely  to  be 
increased.  Moreover  the  uterus,  being  more  or  less  emptied,  will 
°-  u 
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have  retracted.  The  pelvic  space  will  therefore  be  partly  occupied 
by  the  double  thickness  of  its  thickened  wall,  instead  of  merely 
that  of  the  attenuated  Avail  expanded  over  the  foetus.  By  this 
circumstance  the  difficulty  of  extraction  may  be  greatly  increased, 
if  there  is  any  disproportion  between  foetus  and  pelvis,  and  therefore 
also  the  risk  of  injury. 

The  right  treatment  is  to  perform  abdominal  section,  remove  the 
foetus,  clear  out  clots  and  blood  from  the  peritoneal  cavity,  and, 
if  the  site  of  the  rupture  is  accessible,  unite  the  edges  of  the 
peritoneum  by  sutures.  The  incision  through  the  abdominal  wall 
is  to  be  made  in  the  linea  alba,  as  in  ovariotomy  or  Ca3sarian  section. 
This  treatment  has  given  promising  results,  so  far  as  it  has  yet  been 
adopted. 

If  possible,  the  sutures  should  be  applied  on  the  same  principle 
as  in  Sanger's  Caesarian  section,  deep  sutures  through  the  muscular 
wall  of  the  uterus,  avoiding  the  mucosa,  or  through  the  cellular 
tissue  if  the  rent  involves  the  broad  ligament  or  vagina,  and  super-  - 
ficial  sutures  about  twice  as  numerous  piercing  the  peritoneum  twice 
on  each  side.  The  former  may  be  of  stout  chromicised  gut,  or  silver 
wire,  the  latter  of  fine  silk.  If  the  rent  is  posterior,  as  it  usually 
is,  the  uterus  should  be  turned  out  through  the  abdominal  wound, 
and  the  intestines  held  back  by  large  fiat  sponges,  so  as  to  allow 
access  to  it,  if  possible.  If  it  is  anterior,  it  is  comparatively  easy  to 
apply  the  sutures.  The  deep  sutures  arrest  the  bleeding,  if  they 
can  be  successfully  applied.  In  cases  in  which  it  proves  impossible 
to  unite  with  deep  sutures  the  torn  surfaces,  Leopold  has  adopted 
with  success  the  following  plan.  A  long  strip  of  iodoform  gauze  is 
placed  within  the  peritoneal  cavity,  so  as  to  approximate  the 
surfaces,  and  arrest  bleeding  by  pressure,  and  the  end  is  brought  out 
at  the  lower  part  of  the  abdominal  wound.  After  twelve  hours  or 
more,  the  strip  is  removed  by  means  of  this  end. 

In  some  cases  the  uterus  has  been  removed,  as  in  Porro's  opera- 
tion. But  it  is  only  in  the  rare  cases  in  which  the  rent  involves  the 
fundus  that  the  whole  rent  can  be  removed  by  this  means.  And 
even  then  the  shock  of  this  operation,  added  to  that  already 
existing,  is  a  serious  disadvantage. 

The  peritoneum  should  be  cleansed  by  washing  it  out  with  hot 
water  at  105°  F.  rather  than  by  sponging  merely. 

Even  if  the  foetus  remains  within  the  uterus  and  is  removed 
through  the  vagina  it  is  sometimes  advisable  to  perform  abdominal 
section  for  the  purpose  of  cleansing  the  peritoneum  from  blood  and 
clots  For  generally  a  large  quantity  of  blood  escapes  into  the 
peritoneal  cavity,  and  is  the  chief  cause  of  the  septic  pentomhs, 
germs  of  decomposition  gaining  access  through  the  rent.  LW 
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treatment  is  most  likely  to  be  successful  if  the  rupture  is  so 
situated  that  it  is  likely  that  the  rent  can  be  closed  by  deep  sutures 
from  the  peritoneal  side.  A  condition  of  great  collapse,  from 
hemorrhage  and  shock,  would  be  a  contra-indication  to  the  opera- 
tion. If  the  rupture  is  very  low  clown  on  the  posterior  uterine  wall 
or  vagina,  it  would  probably  be  impossible  to  reach  it,  in  order  to 
close  it  by  sutures,  from  the  abdominal  surface.  In  such  case,  the 
introduction  of  a  drainage  tube  may  be  preferable  to  the  performance 
ot_  abdominal  section.  The  peritoneal  cavity  may  first  be  washed  out 
with  hot  water  by  a  tube  passed  from  the  vagina  through  the  rent,  the 
patient  being  in  the  dorsal  position.  The  drainage  tube  should  be 
rather  stiff  and  fully  as  large  as  the  little  finger.  A  "["-shaped  tube 
may  be  used,  having  holes  in  the  upper  transverse  portion,  which  is 
passed  through  the  rent,  and  serves  to  retain  the  tube.  In  the 
absence  of  such  a  tube  the  plan  recommended  by  Felsenreich*  may 
be  used.  A  piece  of  thick,  stiff  drainage  tube  is  bent  upon  itself  at 
the  centre,  and  a  large  hole  cut  on  the  outside  of  the  bend.  The 
descending  arms  of  the  tube  are  fastened  together,  and  the  bend 
passed  through  the  rupture.  The  tube  is  kept  in  place  by  stitching 
the  lower  part  of  it  to  the  edge  of  the  perineum.  For  this  purpose 
a  hshmg  gut  suture  will  be  the  best  to  use. 

In  some  cases,  where  the  rent  involves  chiefly  the  vagina  and 
broad  ligaments,  it  may  be  possible  to  pass  from  the  vagina  deep 
sutures  to  arrest  haemorrhage  by  uniting  the  main  part  of  the  torn 
surfaces,  leaving  a  space  for  drainage  from  Douglas's  pouch. 

Leopold  advises  that  the  cavity  of  the  uterus  and  vagina  should 
be  packed  with  iodoform  gauze  to  aid  in  making  pressure  upon  the 
rent,  whether  abdominal  section  is  performed  or  not.  The  plug  is 
to  be  left  several  days.  In  some  cases,  he  passes  the  strip  of  gauze 
irom  the  vagina  through  the  rent,  and  out  at  the  lower  part  of  the 
abdominal  wound. 

After-treatment.— The  patient  should  be  kept  constantly  on 
ner  back  as  after  ovariotomy  or  Csesarian  section,  and  the  bladder 
emptied  by  catheter.  Unless  the  vaginal  plug  is  used,  suppositories 
containing  iodoform,  or  tampons  dusted  over  with  iodoform,  should 
be  kept  constantly  in  the  vagina.  The  vagina  should  be  frequently 
irrigated  with  an  unirritating  antiseptic  solution,  such  as  a  solution 
or  boric  acid.  Special  .care  must  be.  taken  that  the  outflow  is  free 
and  the  irrigator  should  only  be  raised  very  slightly  above  the  level 

aL  hkJv?nnh"  f  ^  *?e.  fipSt  tW°  Cky3>  When  Peritoneal  adhesions 
are  likely  to  have  formed  m  the  neighbourhood  of  the  rent,  stronger 

antiseptics,  such  as  a  solution  of  carbolic  acid,  may  be  used,  if  th£e 
g^'Beitrag  zur  Therapie  der  TJterusruptur."   Archiv.  fiir  Gyna*.,  Band  XVII., 
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is  any  tendency  to  decomposition  of  the  lochia.    In  other  respects, 
the  after-treatment  is  similar  to  that  after  Gassarian  section. 

Incomplete  Rupture  op  the  Uterus.  —  There  are  two 
varieties  of  incomplete  rupture  of  the  uterus.  In  the  first,  the 
muscular  wall  is  torn,  while  the  peritoneum  remains  intact ;  in  the 
second,  the  peritoneum  is  torn,  while  the  main  portion  of  the 
muscular  wall  does  not  yield.  Incomplete  rupture  of  the  muscular 
wall  takes  place  chiefly  at  the  sides  of  the  uterus,  where  the  peri- 
toneum is  not  in  such  close  contact  with  the  mu,scle.  It  is  hardly 
possible  for  it  to  occur  at  the  front  or  back  of  the  uterus,  except  at 
the  lower  part  of  the  anterior  wall,  between  uterus  and  bladder.  It 
is  much  less  common  than  complete  rupture.  The  peritoneum 
beconn^ detacheT over  iTconsiderable  surface,  and  blood  is  poured 
out  beneath  it,  forming  a  hematoma,  especially  when  the  site  of 
the  rupture  is  between  uterus  and  bladder.  In  some  cases  ^  of 
complete  rupture  a  similar  detachment  of  peritoneum  and  effusion 
of  blood  are  formed,  showing  that  an  incomplete  rupture  had  pie- 
ceded  the  complete.  A  less  severe  degree  of  internal  rupture,  not 
dividing  the  whole  thickness  of  the  muscular  wall,  may  be  produced 
at  the  internal  os  by  efforts  to  deliver  rapidly,  before  the  internal  os 
has  fully  expanded. 

Symptoms. — The  symptoms  of  incomplete  rupture  are  much 
less  marked  than  those  of  complete,  and  the  diagnosis  is  more 
difficult.  The  pains  generally  continue,  although  they  may  become 
less  efficient.  The  chief  symptom^ jre  acceleration  of  pulse  and 
hemorrhage.  Little  or  no^ood,  however,  may  escape  externally, 
lTlhepresenting  part  prevents  its  exit.  A  sign  which  has  been 
observed  in  some  cases  is  that  of  _emphysema  of  thej.ntoiOTjwall^of 
the  uterus,  or  extending  to  the  iliac  fossa,  and  even  to  more  distant 
The  air  may  find  entry  from  the  vagina,  or  there  may  be 
gas  arising  from  decomposition  of  the  foetus.  Cases  in  which 
emphysema  has  been  noted  have  generally  ended  fatally. 

Prognosis. — Although  the  accident  appears  much  less  severe 
than  that  in  which  the  peritoneal  cavity  has  been  opened,  the 
mortality  of  recorded  cases  has  been  high.  Death  has  often  occurred 
from  septic  peritonitis,  or  cellulitis  spreading  from  the  vicinity  of 
the  blood-clot. 

Treatment.— If  the  accident  is  suspected,  delivery  should  be 
effected  rapidly  as  in  the  case  of  complete  rupture.  Hemorrhage 
can  generaUy  be  arrested  by  securing  contraction  of  the  uterus  attei 
removal  of  the  placenta.  The  after-treatment  consists  chiefly  in 
preserving  the  discharges  from  decomposition,  by  frequent  syringing 
with  antiseptic  solutions  and  the  use  of  iodoform  pessaries. 

Rupture  of  the  Peritoneal  Covering  of  the  Uterus.—  iae 
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second  variety  of  incomplete  rupture  has  been  described  in  a  few 
cases  in  which  death  has  occurred  from  haemorrhage  or  shock,  or 
from  subsequent  peritonitis.  Cases  not  ending  fatally  would  pro- 
bably escape  recognition. 

Perforation  of  the  Uterus. — Localised  inflammation  and 
sloughing  of  the  uterine  wall  may  be  produced  by  prolonged 
pressure  between  some  projecting  part  of  the  pelvis  and  the  pre- 
senting part  of  the  foetus,  especially  when  the  head  is  presenting. 
The  bony  prominence  most  likely  to  cause  this  effect  is  the  promon- 
tory of  the  sacrum  in  a  flattened  pelvis.  In  protracted  labour, 
especially  when  the  head  is  arrested  above  the  brim,  the  internal 
os  may  be  so  much  elevated  by  retraction  of  the  uterus,  that  the 
sacral  promontory  corresponds  to  a  portion  of  the  cervix,  or,  at  any 
rate,  of  the  thinned  lower  segment  of  the  uterus.  In  the  more 
rare  case  in  which  there  are  projecting  spines  or  bony  prominences 
at  other  parts  of  the  pelvis,  as  at  the  symphysis  pubis,  these  also 
may  cause  a  similar  local  lesion  in  the  uterus.  Sloughing,  especially 
at  the  site  of  the  sacral  promontory,  is  most  commonly  due  to- 
prolonged  pressure,  when  labour  has  been  left  too  long  unassisted. 
It  may  also  result  from  injury  in  very  difficult  instrumental  delivery, 
or  from  the  use  of  unsuitable  instruments,  or  the  unskilful  use  of 
instruments. 

The  portion  of  the  uterine  wall  which  sloughs  may  give  way  and 
form  a  rounded  or  funnel-shaped  perforation  into  the  peritoneal 
cavity  ;  or  its  inner  or  outer  portion  may  alone  give  way,  not  pro- 
ducing a  complete  perforation.  In  sloughs  on  the  anterior  wall, 
the  peritoneal  cavity  is  not  usually  reached,  but  only  the  cellular 
tissue  in  front  of  the  uterus.  As  in  the  case,  of  sloughs  causing 
vesico-vaginal  fistula,  the  perforation  generally  does  not  take  place 
before,  or  at  the  time  of,  delivery,  but  after  au  interval  of  some 
days.  It  is  not  so  fatal  as  rupture  of  the  uterus,  because  peritoneal 
adhesions  may  have  meantime  formed  around  it.  It  may,  however, 
set  up  general  peritonitis,  and  is  one  of  the  causes  of  death  after 
difficult  labour. 

^  Lacerations  of  the  Vaginal  Portion  of  the  Cervix. — 
Slight  superficial  lacerations  of  the  mucous  membrane  at  the  edge 
of  the  os  are  almost  inevitable  in  labour.  Deeper  lacerations  are  of 
common  occurrence.  These  may  extend  either  partially  or  wholly 
up  to  the  vaginal  reflection,  or  may  even  reach  the  adjoining  por- 
tion of  the  vagina  and  subjacent  cellular  tissue.  It  is  very  rare  for 
lacerations  commencing  at  the  edge  of  the  cervix  to  extend  up  to 
the  internal  os,  but  rents  caused  by  forcible  delivery  with  an  undi- 
luted cervix  may  possibly  do  so.  They  then  virtually  become 
incomplete  or  complete  ruptures  of  the  uterus,  as  the  case  may  be. 
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Transverse  lacerations,  parallel  to  the  edge  of  the  os,  are  much 
more  rare.  Such  a  laceration  may  he  produced  hy  pressure  of  the 
advancing  head,  when  there'  is  deviation  of  the  os  uteri  to  one  side  ; 
or  the  anterior  lip,  compressed  between  the  occiput  and  the  pubes, 
may  become  injured  and  inflamed,  and  may  give  way  in  the  form 
of  a  transverse  laceration.  Cases  have  even  been  recorded  in  which, 
when  the  os  is  very  rigid,  such  a  laceration  has  extended  all  the 
way  round,  and  separated  the  edge  of  the  cervix  in  the  form  of  a 
ring.    This  constitutes  an  annular  laceration. 

Causation. — Laceration  results  from  rigidity  of  the  cervix, 
combined  either  with  activity  of  the  expelling  forces,  or  artificial 
extraction.  The  rigidity  may  either  be  due  to  a  previous  inflam- 
mation or  hyperplasia  of  the  cervix,  or  to" labour  occurring  for  the 
first  time  late  in  life.  Premature  rupture  of" the  membranes  greatly 
predisposes  to  laceration,  through  The  failure  of  the  natural 
mechanism  for  gradual  dilatation.  The  lacerating  force  may  be 
the  natural  expulsive  power,  or  that  expended  in  delivery  by 
forceps,  or  traction  in  pelvic  presentations  or  after  version. 

Symptoms  and  results. — There  is  generally  no  symptom 
which  attracts  notice  at  the  time  of  the  laceration,  the  pain  pro- 
duced being  merged  in  the  pain  of  uterine  contraction.  Until 
delivery  hsemorrhage  is  generally  checked  by  the  presence  of  the 
fcetus.  After  delivery,  hsemorrhage  may  occur,  and  form  one  of  the 
varieties  of  post-partum  haemorrhage.  It  is  only  in  exceptional 
cases,  however,  that  it  is  sufficient  to  call  for  any  special  treatment. 

The  slighter  lacerations  generally  heal  more  or  less  completely 
during  the  puerperal  period,  but  often  leave  the  cervix  irregular, 
and  marked  by  notches  radiating  from  the  cervix.  A  deep  lacera- 
tion reaching  the  vaginal  reflection  is  apt  to  cause  local  cellulitis  in 
its  neighbourhood,  owing  to  absorption  at  the  raw  surface.  This  is 
proved  by  the  frequency  with  which,  when  an  old  ununited  lacera- 
tion is  discovered  long  after  the  labour  which  gave  rise  to  it.  a  band 
of  thickening  in  the  cellular  tissue  running  from  the  angle  of  the 
laceration  can  also  be  detected.  Septic  absorption  of  a  more  grave 
character  at  the  same  site  may  give  rise  to  puerperal  septicamiia. 
When  laceration  is  deep,  and  especially  when  the  cervix  is  lacerated 
at  both  sides,  the  clefts  are  apt  to  remain  unhealed,  and  the  anterior 
and  posterior  lips  of  the  cervix  to  become  everted  and  hypertrophied. 
The  lining  membrane  of  the  cervix,  naturally  clothed  with  cylin- 
drical epithelium,  is  thus  exposed  to  friction,  and  to  the  action  of 
the  vaginal  secretion.  The  result  commonly  is  a  granular  inflam- 
mation of  the  exposed  surface,  a  condition  which  was  formerly 
regarded  as  ulceration  or  erosion  of  the  cervix,  before  attention  was 
called  by  Emmet  of  New  York  to  the  frequency  and  to  the  results 
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of  cervical  lacerations.  The  effect  of  unhealed  laceration  of  the 
cervix  may  thus  be  chronic  uterine  trouble,  lasting  for  many  years. 

Diagnosis. — The  laceration  may  sometimes  be  noticed  at  the 
time  of  its  occurrence,  or  suspected  from  the  sudden  yielding  of  a 
long  resisting  cervix.  In  all  cases,  when  the  placenta  is  removed, 
and  the  finger  introduced  to  feel  whether  any  clots  remain  in  the 
vagina,  the  physician  should  examine  the  cervix,  which  hangs  limp 
and  flaccid,  to  determine  whether  there  are  any  rents  in  it,  and 
their  decree. 

Prophylaxis. — The  most  important  point  in  prophylaxis  is  to 
avoid  increasing  the  number  of  lacerations  which  would  occur  spon- 
taneously by  using  forceps  unnecessarily  before  full  retraction  of 
the  os,  or  by  extracting  too  hastily  in  those  cases  in  which  forceps 
are  called  for.  When  laceration  is  threatened  by  rigidity  of  the  os 
in  association  with  violent  pains,  all  means  should  be  used  to  pro- 
mote relaxation,  such  as  hot  water  irrigation,  and,  above  all,  the 
administration  of  chloroform.  After  premature  rupture  of  the 
membranes,  if  the  os  does  not  readily  yield,  laceration  may  some- 
times be  averted  by  the  judicious  use  of  dilating  bags  or  dilatation 
with  the  fingers  (see  pp.  443 — 446). 

Treatment. — Haemorrhage  may  be  checked  by  hot  or  cold 
water  syringing,  or  application  of  a  piece  of  ice,  or,  if  necessary, 
by  pressure  with  a  sponge .  or  swab  of  cotton  soaked  in  a  styptic, 
such  as  a  saturated  solution  of  alum  or  a  solution  of  perchloride 
of  iron.  A  still  better  and  more  scientific  plan  is  to  arrest 
the  hemorrhage  by  uniting  the  laceration  by  sutures.  For  this 
purpose,  the  patient  should  be  placed  in  Sims'  semiprone  position, 
lying  on  the  side  opposite  to  the  laceration.  Sims'  speculum,  should 
be  used,  or  the  cervix  drawn  down  to  the  vulva  by  tenaculum 
forceps.  The  best  material  for  sutures  is  stout  fishing-gut  or  silver 
wire.  Two  sutures  are  generally  sufficient  for  one  side  of  the  cervix, 
and  these  may  be  applied  with  a  straight  needle  held  in  a  needle- 
holder,  or,  still  better,  by  Hagedorn's  needleholder  (Fig.  251,  p.  716) 
and  curved  needles.  They  should  be  removed  at  the  end  of  a  week. 
The  sutures  should  be  passed  through  the  whole  thickness  of  the 
cervix,  just  including  the  edge  of  the  lining  cervical  mucous  mem- 
brane.^ Either  an  anaesthetic  should  be  dispensed  with  for  the 
operation,  or  so  much  time  should  be  allowed  first  to  elapse  after 
delivery  that  there  is  no  longer  fear  of  hamiorrhage  from  uterine 
inertia.  It  is  not  usual  to  perform  an  immediate  operation  on  the 
laceration,  in  those  cases  in  which  there  is  no  bleeding  of  conse- 
quence. For  it  appears  that,  in  general,  if  careful  vaginal  irrigation 
is  employed,  and  all  sepsis  avoided,  fair  healing  of  the  lacerations 
takes  place  spontaneously. 
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If  a  laceration  lias  been  detected  after  labour,  it  is  desirable  to 
examine  the  condition  of  the  cervix  some  weeks  after  delivery,  in 
order  to  decide  whether  the  operation  of  trachelorraphy  is  called 'for 
or  whether  any  other  treatment  is  necessary. 

Lacerations  of  the  Vagina.— Lacerations  of  the  posterior 
vaginal  cul-de-sac  reaching  the  peritoneum,  and  vaginal  associated 
with  cervical  lacerations,  have  already  been  described.  .  In  the 
middle  portion  of  a  normal  vagina,  spontaneous  laceration  rarely 
occurs,  since  the  canal  is  capable  of  stretching  to  the  dimensions  of 
the  pelvis.  If,  however,  the  vagina  is  contracted  by  old  cicatrices, 
laceration  may  take  place,  and  may  reach  even  the  bladder  or  the 
rectum.  Vaginal  lacerations  may  also  be  produced  by  unskilful 
use  of  instruments,  or  by  projecting  angles  of  bone  in  craniotomy. 

Treatment. — Sutures  will  rarely  be  required,  unless  the 
bladder  or  rectum  is  laid  open.  Haemorrhage  may  be  arrested  by 
cold  or  pressure  with  styptic  applications.  Care  should  be  taken 
afterwards  to  guard  against  decomposition  of  lochia  in  the  vagina. 

Lacerations  of  the  Vaginal  Outlet,  Vulva,  and  Perineum. 
— The  vaginal  outlet,  formed  by  the  insertion  of  the  hymen,  is  the 
narrowest  point  of  the  canal,  and  suffers  inevitable  rupture  in 
primiparse.*  In  coitus  only  the  edge  of  the  hymen  becomes 
notched,  the  notches  not  reaching  quite  to  its  base.  In  parturition 
lacerations  extend  quite  to  its  base,  and  reach  the  cellular  tissue  of 
the  vaginal  wall.  These  lacerations  are  longitudinal,  being  per- 
pendicular to  the  direction  of  greatest  tension.  The  main  tear  is 
generally  posterior,  but  there  are  usually  others  also.  Hence,  the 
condition  of  the  hymen  generally  affords  positive  evidence  as  to 
previous  parturition. 

Laceration  of  the  perineum  in  primiparse  generally  commences  by 
extension  into  the  substance  of  the  perineal  body  from  the  inevitable 
tear  at  the  vaginal  outlet,  which  is  shown  by  the  line  e  c  in  Fig.  249, 
p.  "713.  The  term  perineal  body  is  applied  to  the  lower  part  of  the 
recto-vaginal  septum.  A  longitudinal  section  of  this  forms  (rougldy) 
a  triangle  (a  b  c,  Fig.  249),  the  base  of  which  (b  c)  is  constituted  by 
the  perineum  proper.  Up  to  the  first  parturition,  the  remnant  of 
the  hymen  at  the  vaginal  outlet  (d,  Fig.  249)  forms  a  projection 
forward  near  the  lower  extremity  of  the  anterior  or  vaginal  face  of 
the  triangle.  A  considerable  laceration  of  the  vaginal  face  of  the 
triangle,  occurring  by  extension  upwards  and  inwards  of  the  in- 
evitable tear,  e  c,  may  take  place  without  the  perineum  itself,  or 
even  the  fourchette,  or  fold  of  skin  uniting  its  anterior  border, 

*  By  Budin  the  hymen  itself  is  regarded  as  forming-  the  temiination  of  the  vagina, 
and  the  free  margin  of  the  hymen  therefore  as  being  the  vaginal  outlet ;  hut  this  viCT 
has  not  been  generally  accepted. 
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being  involved  at  all.  This  may  divide  so  much  of  the  anterior 
Bbres  of  the  levator  ani  (see  Fig.  75,  p.  167),  that  the  action  of  that 
muscle  in  coitus,  and  the  value  of  the  perineal  body  as  a  support  for 
the  vagina,  are  impaired  thenceforward,  the  perineum  being  left  only 
as  a  thin  septum,  like  an  artificial  perineum  produced  by  a  badty- 
performed  operation.    In  rare  cases,  a  superficial  cutaneous  crack  of 


;  P°-ten0r  Sectlcon  of  Perilleal  body  in  primiparre.  a,  recto-vaginal 
Vi  Perineum;  ,c>  fourchette ;  d,  vaginal  outlet,  formed  by  remnant  of 
rZS^nJ  ''-  fossa  nay1Cularig  ;  e  c,  inevitable  laceration  in  primiparffi  ;  /  c,  deeper 
/fSSlT'-'™''06  of  perineal  body  not  involving  perineum'  itseU 
wringer  ani  ^T7P  *°  fP^f  ani  i  /  *.  /  *>  lacerations  dividing 
ThT feZLTkcLl  Sh0W*  P°sltl™  of  sutures  for  uniting  the  laceration! 

^eW^Hfl^S^0f1th^P^nealbodywhen  sU8htly  sketched  trans- 

^  co»diti<-  the  fourchette  (c) 

the  perineum  is  alone  produced,  the  skin  being  less  distensible  than 
the  muscle  beneath,  which  remains  intact. 

_  Deep  lacerations.— More  frequently,  as  the  laceration  spreads,  it 
involves  the  perineum  proper  and  extends  more  or  less  from  the 
fourchette  backward  toward  the  anus.  Sometimes  only  just  the 
anterior  margin  is  torn  through,  and  women  who  have  had  several 
Children  rarely  escape  so  much  laceration  as  this.  In  a  more 
severe  form  of  rupture  the  laceration  extends  backward  as  far  as 
the  sphincter  am,  as  shown  by  the  line  fh  in  Fig.  249  Some- 
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times  the  tear  forks  on  reaching  the  sphincter,  going  a  little  to  each 
side  without  dividing  the  muscle.  In  others  the  skin  only  may  be 
divided  as  far  as  the  anus,  while  the  muscle  beneath  remains  intact. 
In  the  severest  form  of  all,  the  sphincter  ani  is  divided,  and  more 
or  less  of  the  recto-vaginal  septum,  as  shown  by  the  lines  /  g,  f  k, 
in  Fig.  249.  The  line  of  rent  in  the  recto-vaginal  septum  gene- 
rally deviates  somewhat  to  one  side,  avoiding  the  central  posterior 
column  of  the  vagina,  where  the  tissue  is  thicker  and  stronger.  ^  In 
parous  women,  in  whom  the  inevitable  laceration  at  the  vaginal 
outlet  must  have  taken  place  at  a  former  delivery,  rupture  generally 
commences  at  the  anterior  margin  of  the  perineum,  and  extends 
backward  from  that  point. 

Central  rupture.. — In  rare  cases,  when  the  vulval  outlet  is  very 
narrow  and  far  forward,  and  when  the  head  is  driven  backward, 
what  is  called  central  rupture  of  the  perineum  occurs,  laceration 
taking  place  from  the  vagina  through  to  the  perineum,  leaving  the 
anterior  portion  of  the  perineum  intact  in  front.  Cases  have  been 
recorded  in  which  the  rent  has  extended  backward  through  the 
sphincter  into  the  rectum,  and  the  child  has  been  born  through  the 
opening,  a  bridge  of  perineum  in  front  still  remaining  unruptured. 

Causation  and  Prophylaxis.— The  stage  of  delivery  at 
which  laceration  is  liable  to  occur,  and  the  precautions  to  be  taken 
for  avoiding  it,  have  been  described  in  the  chapter  on  the  manage- 
ment of  normal  labour  (see  pp.  211—213).  It  maybe  added  here 
that  laceration  may  sometimes  be  produced  before  the  foetus  reaches 
the  pelvic  floor,  when  the  hand  and  arm,  or  instruments,  have  to  be 
introduced,  especially  in  difficult  cases  of  craniotomy.  For  the  pre- 
cautions to  be  used  to  avoid  lacerating  the  perineum  in  forceps 
delivery,  see  pages  622 — 624. 

Diagnosis.— If  a  careful  watch  is  kept  upon  the  perineum 
whenever  rupture  is  threatened,  any  laceration  wiU  be  noted  at  the 
time  of  its  occurrence.  Visual  examination  is  better  than  digital, 
and  can  be  made  at  the  time  when  the  placenta  and  membranes  are 
removed  from  the  vagina.  Care  should  be  taken  to  have  a  sufficient 
liaht  if  there  is  any  doubt  about  the  perineum  being  perfectly 
intact.  Some  practitioners  have  been  known  to  say  that  they  never 
see  rupture  of  the  perineum  in  their  practice.  This  statement 
proves  only  that  they  are  not  accustomed  to  examine  their  patients 
after  delivery  with  sufficient  care. 

Symptoms  and  Results. -There  are  generally  no  notable 
symptoms  at  the  time  of  laceration,  the  pain  being  merged  in  tne 
distress  of  the  final  pains  of  labour.    Hemorrhage  is  usually  not 
considerable,  unless  the  rupture  extends  far  up  the 
septum.    After  delivery,  there  is  soreness  at  the  site  of  laceiation. 
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If  the  laceration  is  not  united  by  sutures,  a  certain  amount  of  spon- 
taneous union  may  take  place.     Generally,  however,  if  the  lacera- 
tion is  deep,  there  is  but  little  union  of  the  separated  surfaces,  and 
such  apparent  diminution  of  the  size  of  the  rent  as  takes  place  is 
due  to  some  contraction  of  the  healing  surface,  and  filling  up  of  the 
angle  by  granulation.    During  the  puerperal  period,  the  raw  sur- 
face affords  a  site  for  the  absorption  of  any  septic  material  which 
may  be  present,  and  may  thus  form  the  starting-point  for  puerperal 
septicaemia.    If  septic  infection  has  taken  place,  this  surface  may 
become  sloughy,  or  may  be  covered  by  a  greyish  exudation.    If  a 
considerable  laceration  has  occurred  and  is  not  united,  the  following 
are  the  subsequent  results.    The  support  given  by  the  perineal 
body  to  the  anterior  vaginal  wall  is  taken  away.     Hence  there  is 
liability  to  prolapse  of  the  anterior  vaginal  Avail,  which  may  in  turn 
draw  down  the  uterus.    The  gaping  vaginal  outlet  may  also  allow 
prolapse  of  the  posterior  vaginal  wall,  independently  of  the  uterus. 
The  sexual  power  of  the  woman  is  also  impaired  in  consequence 
of  the  division  of  the  sphincter  vaginas  and  anterior  fibres  of 
levator  ani. 

Treatment. — In  all  cases  in  which  rupture  has  occurred  beyond 
the  extent  of  a  mere  notch  in  the  mucous  membrane  or  at  the  four- 
chette,  it  should  be  closed  immediately  by  sutures.  The  object  of 
this  treatment  is  not  only  to  avert  the  subsequent  evils  arising  from 
an  ununited  laceration,  but  to  diminish  the  absorbent  surface  capable 
of  proving  the  starting-point  of  septicaemia.  If  there  is  merely 
a  slight  rent  affecting  the  vaginal  mucous  membrane  only,  and  not 
reaching  the  perineum  proper,  sutures  are  not  generally  required. 

If,  however,  there  is  a  deep  rent  in  this  situation,  as  shown  by  the 
line  /  c  in  Fig.  249,  p.  713,  so  that  only  a  thin  surface  of  perineum 
is  left,  the  vaginal  mucous  membrane  may  be  united  by  one  or  two 
sutures. 

Lacerations  not  dividing _  the  Sphincter -  Ani.— A  laceration  not 
dividing  the  sphincter  ani  may  be  closed  by  sutures  almost  imme- 
diately after  delivery.  The  use  of  an  anaesthetic  is  not  essential,  if 
the  patient  is  tolerant  of  pain.  But  an  anaesthetic  may  be  given,  if 
there  has  been  no  excessive  haemorrhage,  if  the  uterus  is  well  con- 
tracted, and  about  an  hour  has  elapsed  since  the  delivery  of  the 
fcetus,  the  placenta  having  been  also  delivered.  A  pad  of  cotton, 
or  a  perfectly  clean  sponge,  may  be  placed  in  the  vagina  to  dam 
back  the  sanguineous  discharge,  while  the  stitches  are  being  passed. 
The  best  materials  for  sutures  are  fishing-gut  and  silver  wire.  Of 
these,  the  former  has  the  advantage  that  the  ends  are  not  so  likely 
to  cause  discomfort.  But  it  is  better  to  use  ordinary  sewing  silk 
than  to  leave  the  laceration  ununited.    A  straight  needle,  about  an 
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inch  and  a-half  long,  held  in  a  needle-holder,  is  the  best  to  use  if 
no  anaesthetic  is  employed.  But  the  sutures  can  be  applied  still 
more  conveniently  by  means  of  Hagedorn's  needle-holder  and 
curved  needles  (Figs.  250,  251),  the  needles  being  flattened  at 


Fig.  250. — Hagedom's  needles. 

the  sides.  The  needles  being  larger,  give  somewhat  more  pain, 
but,  if  an  anesthetic  is  used,  they  have  a  distinct  advantage. 
The  circular  curved  needles  should  be  chosen.  The  stitches 
may  often  be   inserted  without  moving  the   patient  from  the 


Kg.  251.— Hagedom's  needle-holder. 


lateral  position  in  which  she  is  lying.  But  the  operation  is  easier 
if  she  is  placed  on  her  back,  the  trunk  transverse  to  the  bed,  and, 
if  her  feet  are  rested  on  a  couple  of  chairs,  the  operator  standing 
between  them.  The  labia  may  then  be  separated  somewhat  by  the 
nurse  The  needle  should  be  passed  through  the  whole  thickness  ot 
the  perineum,  entering  about  a  quarter  of  an  inch  from  the  edge  on 
the  cutaneous  surface,  and  emerging  as  nearly  as  possible  on  tiie 
edo-e  of  the  vaginal  mucous  membrane,  the  central  part  of  its  course 
bein-  the  deepest.    On  the  patient's  left  side  the  needle  is  passed 
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from  without  inward,  and  on  the  right  side  from  within  outward, 
and  the  loop  of  suture  is  thus  completed.  In  general  two  sutures 
are  sufficient.  The  mode  in  which  they  may  be  applied  for  a  lacera- 
tion extending  up  to  the  sphincter  is  shown  at  1  1',  2  2',  in  Fig. 
249,  p.  713.  An  error  specially  to  he  avoided  is  to  unite  the 
perineum  too  superficially,  not  carrying  the  needles  through  to  the 
vaginal  mucous  membrane.  A  thin  perineum,  useless  as  a  vaginal 
support,  is  then  likely  to  result. 

If  sutures  are  thought  desirable  in  any  case  of  laceration  affecting 
only  the  vaginal  side  of  the  perineal  body,  as  along  the  line  /  c  in 
Fig.  249,  and  not  reaching  the  perineum  proper,  one  or  two  may  be 
applied  within  the  vagina  by  means  of  a  curved  needle,  held  in  a 
needle-holder.  Hagedorn's  needle-holder  and  needles  are  the  best 
in  this  case  also. 

The  vaginal  irrigator  shoidd  be  used  as  usual.  The  patient  may 
also  be  allowed  to  pass  her  urine  as  usual,  but  it  is  a  good  plan  to 
have  the  irrigator  used,  and  the  genitals  washed,  immediately  after 
she  has  done  so.  After  the  first  day  or  two,  she  may  pass  urine  in 
the  kneeling  position.  The  sutures  should  be  removed  in  about  a 
week. 

Lacerations  dividing  the  Sphincter  Ani. — When  the  sphincter  ani 
is  divided,  the  sutures  should  be  applied  in  the  same  way  as  in  the 
.  gynaecological  operation  for  ruptured  perineum.*  Sufficient  time 
after  delivery  should  be  allowed  to  elapse  to  obviate  the  risk  of 
haemorrhage,  say  at  least  an  hour.  An  anaesthetic  should  be  given, 
and  there  should  be  an  assistant  to  administer  it.  Ether  should  be 
chosen  rather  than  chloroform,  that  the  relaxing  effect  upon  the 
uterus  may  be  less. 

Two  or  more  stitches  may  be  used  to  unite  the  rectal  mucous 
membrane,  the  knots  being  tied  on  the  rectal  side.  Then,  by  means 
of  a  Hagedorn's  needle,  one  suture  is  passed  completely  round  from 
side  to  side,  through  the  remains  of  the  septum,  being  buried 
throughout  its  course,  the  ends  being  close  to  the  anus  at  each  side. 
The  remaining  perineal  sutures,  three  or  four  in  number,  are  to  be 
placed  in  front  of  this.  As  in  the  former  case,  the  needle  should  be 
passed  about  a  cpiarter  of  an  inch  from  the  edge  of  the  rent  on  the 
perineal  side,  and  as  close  as  possible  to  the  edge  on  the  vaginal 
side.  Hagedorn's  needles  are  the  best  for  these  sutures  also.  The 
rectal  sutures  may  be  of  chromiciscd  gut,  and  may  then  be  cut  short 
and  left  to  become  eventually  absorbed.  Some  operators  prefer  to 
unite  by  sutures  the  edges  of  the  vagina  as  well  as  those  of  the  peri- 
neum and  rectum,  and  so  form  a  "  three-plane  suture."    The  perineal 

*  For  fall  description  and  figure  of  the  operation,  see  the  author's  "  Student's  Guide 
to  the  Diseases  of  Women,"  fifth  edition,  pp.  404—470. 
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sutures  are  then  not  placed  so  deeply.  Either  of  these  methods  is 
preferable  to  that  of  using  the  quilled  or  button  suture.  This  causes 
swelling  and  inflammation  of  the  tissue  by  interfering  with  the 
circtdation.  Hence  there  is  greater  pain  afterwards,  and  it  often 
becomes  necessary  to  remove  the  deep  sutures  prematurely. 

In  a  rupture  dividing  the  sphincter,  it  is  well  to  keep  the  bowels 
confined  for  three  days,  and  to  give  a  little  opium  for  this  purpose, 
in  order  to  allow  time  for  primary  union.  It  is  a  mistake,  however, 
to  keep  the  bowels  locked  up  for  a  week  or  ten  days,  for  the  collec- 
tion of  hard  faeces  is  then  apt  to  break  down  the  union.  At  the 
end  of  three  days  three  or  four  ounces  of  olive  oil  should  first  be 
injected  into  the  bowel,  and  a  few  hours  later  a  soap  enema  shoxdd 
be  given.  From  this  time  the  bowels  should  be  kept  acting  daily 
by  a  very  gentle  laxative.  Until  the  bowels  have  acted,  the  diet 
should  be  sparing,  and  consist  mainly  of  milk.  The  catheter  may 
be  used  for  the  first  two  or  three  days,  until  the  patient  is  able  to 
pass  urine  in  a  kneeling  position.  After  each  action  of  the  bowels 
the  perineum  shoidd  be  carefully  cleansed  by  means  of  a  syringe, 
and  may  be  dusted  over  with  iodoform.  The  perineal  sutures 
should  be  removed  in  about  seven  clays.  It  is  well  at  first  to  take 
out  alternate  sutures  only,  and  to  leave  the  long  suture  encircling 
the  septum,  and  one  or  two  others,  for  two  days  longer. 

Laceration  of  the  Vulva. — Lacerations  may  take  place,  not 
only  at  the  posterior  surface  but  at  the  sides  of  the  vulva  or  near  the 
clitoris.  They  are  generally  parallel  to  the  axis  of  the  vagina,  that 
direction  being  perpendicular  to  the  line  of  greatest  tension.  Some 
hemorrhage  after  delivery  may  arise  from  such  lacerations,  especially 
if  the  plexus  of  veins  at  the  side  of  the  vestibule  is  torn. 

Treatment. — Haemorrhage  may  be  arrested  by  pressure,  or  by 
bringing  together  the  edges  of  the  laceration  with  one  or  two 
sutures. 

Rupture  of  the  Pelvic  Articulations.* — The  relaxation  of 
the  pelvic  articulations  which  occurs  in  pregnancy  in  very  varying 
degree  has  already  been  described.  Actual  separation  at  the  joints 
sometimes  occurs  in  labour.  When  preceded  by  excessive  relaxation 
of  the  joints  before  delivery,  this  sometimes  happens  under  the 
influence  of  the  natural  expulsive  forces  only.  More  frequently  it 
is  produced  by  efforts  at  artificial  extraction,  especially  in  the  high 
forceps  operation.    The  joint  may  then  sometimes  give  way  with  an 

audible  crack.  .  _, 

The  joint  most  frequently  ruptured  is  the  symphysis  pubis,  me 
separation  may  take  place  at  the  symphysis  itself,  or  the  cartilage 

•  Sec  Ahlfeld,"Die  Verletzungen  dcr  Beckengelenke,"  &c.  Schmidt's  Jahrbueh, 
Bd.  169.  18T6. 
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may  be  broken  away  from  one  pubic  bone.  For  any  space  in  the 
pelvis  to  be  gained  by  the  rupture,  it  is  inevitable  that  some  rupture 
should  take  place  also  at  another  of  the  pelvic  joints.  Accordingly, 
with  rupture  at  the  symphysis  pubis  there  is  commonly  combined 
some  separation  at  one  or  both  sacro-iliac  joints,  but  the  experience 
of  symphysiotomy  shows  that  this  is  not  usually  of  serious  conse- 
quence. Usually  the  anterior  part  of  the  joint  alone  is  separated, 
the  posterior  remaining  intact.  With  the  rupture  of  the  symphysis 
pubis  may  be  associated  laceration  of  the  anterior  wall  of  the 
bladder,  the  anterior  vaginal  wall,  or  the  urethra. 

The  accident  occurs  most  frequently  when  there  is  lack  of  trans- 
verse space,  as  in  the  uniformly  contracted  pelvis.  The  effect  of 
traction  is  then  to  drag  the  pubic  bones  directly  apart.  In  the 
flattened  pelvis  this  is  not  the  case. 

Diagnosis. — There  is  pain  and  tenderness  in  the  situation  of  the 
affected  joints,  and  inability  to  move  the  legs.  Pain  in  the  joints  is 
produced  by  pressure  on  the  innominate  bone.  On  bimanual 
examination  the  mobility  of  one  pubic  bone  on  the  other  may  be 
detected.    According  to  Ahlfeld  the  thighs  are  everted. 

Prognosis. — In  the  majority  of  cases  the  result  has  been 
favourable,  unless  septic  infection  has  resulted  in  consequence  of 
other  lesions  due  to  the  difficulty  of  labour.  Generally  the  joints 
have  become  consolidated  again.  In  some  cases,  when  the  joints  have 
not  been  kept  at  rest,  abscesses  have  formed  at  the  site  of  rupture. 

Treatment. — A  firm,  strong  binder  should  be  placed  round  the 
pelvis,  and  the  patient  should  be  kept  at  rest  in  bed  longer  than  the 
usual  period,  until  the  tenderness  in  the  joints  has  subsided.  She 
should  still  wear  a  binder  round  the  pelvis,  when  begimiing  to  get 
about,  until  freedom  of  locomotion  is  restored. 


Presentation,  Prolapse,  and  Expression  op  the  Funis. 

The  funis  is  said  to  present  when,  before  rupture  of  the  mem- 
branes, it  is  felt  in  front  of,  or  in  conjunction  with,  any  other 
presenting  part.  Under  such  circumstances,  as  soon  as  the  mem- 
branes rupture,  a  loop  of  the  funis  generally  descends  through  the 
os,  or  can  be  felt  by  the  side  of  the  head  or  other  presenting  part. 
The  funis  is  then  said  to  be  prolapsed.  Prolapse  of  the  funis  may 
also  occur  for  the  first  time  at  the  moment  when  the  membranes 
rupture,  a  loop  of  it  coming  down  with  the  escape  of  the  liquor 
amnii.  There  is  yet  a  third  mechanism  by  which  prolapse  of  the 
fums  may  originate,  one  which  is  more  properly  called  expression  of 
the  fums.    In  this  case  the  funis  does  not  drop  down  passively,  but 
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is  expelled  by  the  intra-uterine  pressure  through  some  space  left 
between  the  child  and  the  lower  segment  of  the  uterus.*  The  pro- 
lapse then  usually  takes  place  for  the  first  time  at  a  considerable 
interval  after  the  rupture  of  the  membranes,  labour  being  obstructed 
by  disproportion  between  the  child  and  the  pelvic  brim.  The  same 
mechanism  of  expression  may,  however,  come  into  action  after  the 
funis  has  been  artificially  returned  into  the  uterus  in  a  case  in  which 
the  first  prolapse  was  of  a  passive  character. 


Causation.— The  reason  why  prolapse  of  the  funis  does  not 
take  place  more  often  is  that  the  lower  segment  of  the  uterus  is 
occupied  by  the  head,  which  is  closely  adapted  to  it.  Hence  the 
most  important  cause  of  prolapse  of  the  funis  in  head  presentations 
is  deformity  of  the  brim,  especially  flattening  of  the  brim.  luis 
prevents  the  head  ifonTaescending  low  enough  into  the  pelvis  to 
rest  closely  upon  the  cervix  during  dilatation,  while  vacant  space  is 
left  opposite  the  sacro-iliac  synchondroses  through  which  the  rams 
can  descend.    (See  Kg.  172,  p.  517.)    In  pelvicjuid  stall  more  in 

.  See  Eoper,  Obstet.  Trans.  Vol.  XVII. ;  Matthews  Duncan,  Obstet.  Trans. 
Vol.  XXI. 
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transverse  presentations  prolapse  of  the  funis  is  also  promoted  by  the 
fact  that  the  presenting  part  does  not  so  accurately  fill  up  the  cervix 
as  the  head  would  do,  and  that  the  umbilicus,  in  these  cases,  is  nearer 
to  the  os  uteri.  (See  Fig.  162,  p.  481.)  Other  causes  predisposing 
to  prolapse  are  excessive  length  of  the  funis,  low  insertion  of  the 
r>layenta,  low  implantation  of  the  funis  in  battledore  placenta,  and 
excess  of  liquor  amnii.  Prolapse  is  commoner  in  parous  women 
than  in  primiparse,  since  in  the  latter  the  greater  tonicity  of  the 
abdominal  walls  keeps  the  head  more  closely  adapted  to  the  brim. 

Frequency. — The  frequency  varies  considerably  in  different 
countries,  and  in  different  lying-in  institutions.  The  occurrence  is 
probably  commoner  in  those  places  where  pelvic  contraction  is 
frequent.  The  frequency  has  been  variously  estimated  at  from 
1  in  70  to  1  in  400  deliveries.  In  the  Guy's  Hospital  Charity 
(1863 — 1875)  it  was  one  in  383  deliveries.  Churchill's  statistics 
give  a  frequency  of  1  in  245  deliveries. 

Diagnosis. — There  is  scarcely  anything  which  can  give  rise  to 
error  of  diagnosis  except  fcetal  intestine  in  a  case  of  ectopia  of 
viscera.  When  the  funis  is  felt  to  pulsate  diagnosis  is  perfectly 
easy,  even  before  rupture  of  the  membranes.  If  the  funis  is  pulse- 
less and  flaccid,  it  may  generally  be  inferred  that  the  child  is  dead. 
The  child  may,  however,  be  capable  of  resuscitation  for  a  short  time 
after  the  funis  has  ceased  pulsating,  and  therefore  the  foetal  heart 
should  always  be  listened  for,  to  complete  the  diagnosis.  Pulsation 
may  also  be  arrested  for  the  time  by  a  pain,  to  reappear  during  the 
interval.  If  the  pulsation  becomes  progressively  slower,  it  is  a  sign 
that  the  child's  life  is  becoming  endangered. 

Prognosis. — The  prognosis  is  very  unfavourable  for  the  child, 
especially  in  head  presentations.  The  mortality  in  general  is  at 
least  50  per  cent.,  but  it  varies  much  according  to  the  stage  at  which 
a  case  first  comes  under  observation,  and  the  treatment  adopted.  In 
pelvic  presentations  the  danger  is  considerably  less.  There  is  no 
danger  to  the  mother,  except  such  as  may  result  from  efforts  to  save 
the  life  of  the  child. 

Treatment. — Before  rupture  of  the  membranes. — In  the  first  stage 
of  labour,  tin-  grfafol.jiT-E  is  to  defer  the  rupture  of  the  membranes 
unUl  the  os  is  quite  fully  dilated.  For  this  purpose  the  patient 
should  be  kept  recumbent,  and  directed  to  avoid  any  bearing-down 
efforts.  She  may  be  placed  in  the  semi-prone  position,  on  the 
opposite  side  to  that  on  which  the  funis  has  descended.  No  attempt 
should  be  made  to  push  back  the  funis  through  the  membranes. 
The  attempt  is  not  likely  to  succeed,  and  may  possibly  cause  rupture 
of  the  membranes.  The  only  method  of  restoration  which  may  be 
attempted  with  advantage  at  this  stage,  provided  that  the  foetus  is 
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alive,  is  the  postural  method.  If  the  Avonian  is  placed  upon  a  firm 
mattress  in  the  knee-elbow  position,  so  that  the  thighs  are  exactly- 
vertical,  and  the  chest  as  close  as  possible  to  the  surface  of  the 
mattress,  the  brim  of  the  pelvis,  and  therefore  the  fundus  of  the 
uterus,  will  be  directed  almost  vertically  downward.  The  funis  will 
then  tend  to  gravitate  away  from  the  os.  The  patient  should  be 
kept  in  this  position  cburhT^wJ^Qr..thJSe_pai}is.  If  recession  of  the 
funis  is  thus  obtained,  she  may  be  turned  into  the  semi-prone 
position  previously  described. 

As  a  rule  the  funis  is  not  exposed  to  pressure  as  long  as  the 
membranes  are  unruptured.  In  exceptional  cases,  however,  it  may 
be  so,  when  the  os  is  so  far  dilated  as  to  allow  onward  movement  of 
the  presenting  part  through  the  cervix  to  take  place,  even  without 
rupture  of  the  membranes,  as  in  such  a  case  as  that  represented  in 
Fig.  69,  p.  152.  The  ring  of  close  contact  which  sometimes  divides 
the"  fore-waters  "  from  the  rest  of  the  liquoramniimay  then  compress 
the  funis.  Under  such  circumstances,  if  either  the  pulsation  of  the 
funis,  or  the  rate  of  the  fetal  heart,  is  found  to  be  becoming  slow, 
the  membranes  should  be  ruptured,  and  the  case  treated  by  one  of 
the  methods  shortly  to  be  described. 

Reposition  of  the  funis. — If,  after  rupture  of  the  membranes,  the 
fumsTsfound  without  pulsation,  and  no  foetal  heart  can  be  heard, 
no  treatment  directed  to  the  prolapse  should  be  adopted.    If,  how- 
ever, the  funis  pulsates,  if  the  os  is  fairly  dilated,  and  if  the  vagina 
readily  allows  the  introduction  of  the  hand,  an  attempt  should  be 
made  at  manual  reposition  of  the  funis.    Advantage  here  also  is 
aained  by  putting  the  patient  in  the  knee-elbow  position.  The 
hand  should  be  passed  within  the  cervix,  laid  flat  agamst  the  head, 
and  the  loop  of  funis  pushed  up  by  the  tips  of  the  fingers  until  the 
whole  of  it  is  completely  above  the  head.    If  a  limb  can  readily  be 
felt,  a  part  of  the  loop  may  be  hung  over  it.    If  a  pain  comes  on 
the  hand  should  remain  quiescent  until  it  has  passed  off.    Then  the 
other  hand  should  be  used  externally  to  press  the  head  down  into 
the  brim     At  this  stage  the  patient  may  be  turned  into  the  semi- 
Drone  position,  the  internal  hand  gradually  withdrawn,  and  the 
Pressure  of  the  external  hand  maintained  until  a  pain  comes  on  and 
as  Jsts  in  fixing  the  head  in  the  brim.    This  method  is  likely  to 
su^eed  unless,  through  deformity  of  the  pelvis,  there  is  a  space,  by 
which  t™  funis  may  again  come  down.    If  the  patient  cannot 
«adty  be  induced  to  adopt  the  knee-elbow  position,  the  semi-prone 
position  may  be  used  from  the  first  with  almost  as  much  advan- 
ce    THs  method  of  reposition  is  useless  if  the  case  is  one  of 
Session  of  the  funis  at  a  considerable  interval  after  rupture  oj 
th  membranes,  or  if  the  funis  is  found  to  come  clown  again  after 
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complete  reposition.  The  only  chance  for  the  child  is  then  to 
extract  as  quickly  as  possible. 

Extraction  by  forceps  or  version.— ~[f  the  funis  cannot  be  replaced 
by  the  hand,  or  descends  again  after  reposition,  or  if  the  hand  cannot 
readily  be  passed  into  the  vagina,  the  best  plan  is  to  extract  by 
forceps  or  version  as  rapidly  as  is  possible  without  risking  injury  to 
the  mother.    It  is  still  assumed  that  the  os  is  fairly  dilated. 
Forceps  should  be  preferred  if  the  dilatation  is  so  complete  that 
the  cervix  is  not  likely  to 
delay  delivery,  otherwise  ver- 
sion may  be  performed.  After 
the  foot  has  been  brought 
down,  the  funis  should  be 
replaced,  if  possible,  within 
the    uterus,  and   the  half- 
breech  at  once  drawn  down 
into  the  os,  so  as  to  fill  up 
the  space.     If  this  can  be 
effected,  delivery  need  not  be 
hurried.    If  a  loop  of  funis 
still   remains    prolapsed  by 
the    side    of    the  breech, 
delivery  mast  be  hastened  by 
traction  upon  the  leg,  a  watch 
being  kept  upon  the  pulsa- 
tions of  the  funis. 

Instrumental  reposition.  - — 
The  case  for  which  the  use 
of  a  repositor  is  most  suit- 
able is  that  in  which  the 
membranes  rupture  before  the 
os  is  much  dilated.  It  may  also  be  tried,  in  the  place  of  manual 
reposition,  in  primipara  and  others  in  whom  a  narrow  vagina 
renders  it  difficult  to  introduce  the  hand.  A  repositor  may  be 
improvised  in  the  following  manner  : — A  large-sized  gum-elastic 
catheter  is  taken,  a  slit  is  cut  near  the  end  of  it  opposite  the  eye,  and 
a  loop  of  tape  passed  through  the  eye  and  the  artificial  slit  (Fig, 
253).  A  loop  of  funis  is  then  secured  in  the  tape,  but  not  so 
tightly  as  to  compress  it.  The  stylet  is  introduced  into  the  catheter, 
and  by  its  aid  the  catheter  is  passed  nearly  its  whole  length  into 
the  uterua,  until  the  funis  is  quite  out  of  reach.  The  stylet  is  then 
withdrawn,  and  the  catheter  left  in  place  until  after  the  delivery  of 
the  head.  Koberton's  funis  repositor  is  a  rod  of  gutta-percha 
having  a  hoi,:  near  the  end,  and  is  intended  to  be  used  in  the  same 

3  a  2 


Fig-.  253.— Gum-elastic  catheter  adapted  as 
funis-repositor. 
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way.  It  has  the  advantage  of  being  longer  than  an  ordinary 
catheter.  A  long  piece  of  whalebone  may  also  be  used  in  the  same 
manner,  a  hole  being  cut  near  the  extremity. 

Treatment  in  felvic  m-esentations. — In  breech  presentations  one  leg 
should  be  brought  down.  It  is  useful  to  fasten  a  noose  of  tape 
round  the  foot.  The  funis  should  then  be  pushed  up  as  far  as 
possible  into  the  uterus,  and,  by  means  of  the  tape,  the  half-breech 
drawn  down  into  the  os,  so  as  to  fill  it  up,  before  the  internal  hand 
is  withdrawn.  If  this  does  not  succeed,  labour  must  be  accelerated 
by  traction  on  the  leg. 


Physometra  or  Tympanites  Uteri. 

Air  may  gain  access  to  the  uterus  during  obstetric  operations, 
especially  when  the  hand  is  introduced  into  the  uterus  for  version, 
or  to  guide  the  application  of  extracting  instruments  in  craniotomy. 
Under  these  circumstances,  if  the  child  is  becoming  somewhat 
asphyxiated  from  prolonged  pressure,  it  may  attempt  to  breathe,  and 
even  to  cry,  producing  the  so-called  vapitus  uterinus.  I  have  met 
with  a  case  in  which  such  a  cry  was  heard  during  version  per- 
formed on  account  of  contraction  of  the  brim.  The  child  was  still- 
born, but,  on  post-mortem  examination,  partial  distension  of  its 
lungs  was  found,  such  as  would  generally  be  considered  as  proof  of 
live-birth.  This  medico-legal  test  of  live-birth  is  therefore  open  to 
possible  fallacy  under  these  circumstances. 

Even  without  the  performance  of  any- operation,  air  may  enter 
the  uterus  in  smaller  quantity,  replacing  some  of  the  liquor  amnu 
When  after  long  rupture  of  the  membranes,  the  greater  part  ot  that 
fluid  has  drained  away,  and  air  has  entered,  carrying  with  it  septic 
aerms,  the  air  sets  up  decomposition  of  the  fetus  soon  after  its 
death,  and  decomposition  goes  on  rapidly  in  presence  of  warmth 
and  moisture.  It  is  still  further  promoted  if  free  entry  of  air  has 
taken  place  in  attempts  at  operation.  From  decomposition  icetid. 
gas  may  be  freely  produced,  and  if,  at  the  same  time,  the  uterus  is 
inactive  from  exhaustion,  it  may  become  distended  and  tympanitic. 
Such  a  condition  is  always  a  grave  one  for  the  patient,  and  generally 
indicates  that  interference  has  been  too  long  deferred.  The  pies 
sence  of  air  or  gas  within  the  uterus  involves  the  possibility  ot 
sudden  death  through  the  entrance  of  the  air  or  gas  into  the  veins 


CSee  Chapter  XL.).  ,  ., . 

Treatment.— The  uterus  should  be  emptied  as  soon  as  possible, 
and  at  once  washed  out  with  antiseptic  fluid.    All  means  ■ 
taken  to  secure  firm  permanent  contraction  of  the  uterus. 
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irrigations  should  be  continued  through  the  puerperal  period,  if 
there  are  any  unfavourable  symptoms. 


Inversion  of  the  Uterus. 

In  inversion  of  the  uterus,  the  uterus  becomes  more  or  less 
completely  turned  inside  out,  so  that  its  peritoneal  surface  becomes 
interior.    Into  the  cavity  thus  formed  is  necessarily  drawn  more 
or  less  of  the  Fallopian  tubes, 
ovarian   ligaments,  broad  and 
round  ligaments  ;  sometimes  also 
the  ovaries  themselves.  Inver- 
sion may  exist  in  three  stages  ; 
in  the  first,  the  fundus  is  par- 
tially inverted,  but  does  not  pass 
through  the  external  os  ;  in  the 
second,    the    inverted  fundus 
passes  through  the  os  into  the 
vagina,  but  the  inversion  is  still 
incomplete  ;    in  the  third,  the 
inversion  is  complete,  so  that 
tliere  is  no  longer  any  groove 
round  the  neck  of  the  tumour 
formed  by  the  inverted  uterus. 
Either  the  second  or  third  stage 
may  be  complicated  by  prolapse 
of  the  inverted  fundus  through 
the  vulva.    In  other  instances 
the  inversion  may  begin,  not  at 
or  near  the  fundus,  but  lower 
down  in  the  uterine  wall,  and 
one  wall  may  become  inverted 
before  the  other.    In  this  case,  a  section  of  the  uterine  wall  forms 
an  g-shaped  curve,  while  the  inversion  is  in  course  of  production. 
Inversion  may  be  produced  either  before  or  after  the  expulsion  of 
the  placenta. 

Causation. — For  the  production  of  inversion,  it  is  essential  that 
tliere  should  be  inertia,  either  complete  or  partial,  of  the  uterine 
wall.  In  some  cases  inversion  is  produced,  or  at  any  rate  initiated, 
by  the  interference  of  the  accoucheur.  This  may  be  done  when  the 
Uterus  is  relaxed  either  by  injudicious  traction  on  the  funis,  the 
placenta  being  adherent,  or  by  a  too  localised  downward  pressure 
upon  the  fundus  employed  either  to  expel  the  placenta,  or  to 
stimulate  uterine  contraction.     In  other  cases  inversion  is  entirely 


Fig.  254. — Commencing  inversion  of  the 
uterus,  from  a  preparation  in  the 
Museum  of  Guy's  Hospital. 
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spontaneous.  Here  also  there  must  be  relaxation  at  any  rate  of  the 
part  of  the  uterine  wall  at  which  the  inversion  commences,  often  the 
placental  site.  A  bulging  inward  may  be  the  result  simply  of 
gravity,  especially  through  the  weight  of  a  still  attached  placenta. 
Or  it  may  be  the  effect  of  a  bearing-down  effort,  especially  when 
made  in  an  upright  position,  as  for  micturition  or  defalcation, 
shortly  after  delivery.  Such  a  bearing-down  effort  may  complete 
the  inversion,  if  the  uterus  is  entirely  relaxed.  But  it  appears  that, 
in  spontaneous  inversion,  a  partial  contraction  of  the  uterus  itself 
often  aids  in  the  process.  The  relaxed  and  partially  inverted 
fundus,  bulging  into  the  cavity,  excites  the  lower  part  of  the  uterus 
to  contract,  as  a  foreign  body  would,  and  by  this  means  is  expelled 
through  the  os.  The  mechanism  is  the  same  as  that  by  which  a 
commencing  intussusception  is  increased  by  intestinal  contraction. 
The  patient  also  feels  the  sensation  as  of  a  foreign  body  which  has 
to  be  expelled,  and  is  thereby  stimulated  to  a  bearing-down  effort, 
which  aids  in  completing  the  inversion. 

The  bulging  inward  of  the  placental  site,  which  is  the  first  step 
towards  inversion,  may  be  produced  even  before  delivery  in  con- 
sequence of  shortness  of  the  funis,  either  absolute  or  due  to  the 
funis  being  twisted  round  the  neck.  This  will  happen  the  more 
readily  if  delivery  is  aided  by  forceps.  Its  spontaneous  occurrence 
must  generally  imply  some  irregularity  in  the  uterine  contraction, 
since  a  firm  contraction  of  the  whole  fundus  renders  inversion 
impossible.  If,  however,  delivery  takes  place  in  an  upright  posi- 
tion, inversion  may  be  produced  by  the  weight  of  the  child  acting 
through  the  funis,  while  the  uterus  is  relaxed.  An  insertion  of  the 
placenta  exactly  at  the  fundus,  instead  of  on  the  anterior  or 
posterior  uterine  wall,  has  been  thought  to  be  a  predisposing  cause 
of  inversion,  since  the  relaxed  placental  site  is  then  more  likely 
to  bulge  into  the  uterine  cavity  like  a  polypus.  Inversion  generally 
happens  very  soon  after  delivery,  and  more  frequently  before  than 
after  the  expulsion  of  the  placenta.  If  observed  at  a  later  stage  it 
is  more  generally  gradual  in  its  production.  I  have  met  with  a 
case  in  which  it  was  produced  two  days  after  delivery  as  the  patient 
was  sitting  up  to  pass  urine.  But  in  cases  of  this  kind  it  is 
probable  that  a  partial  inversion  may  have  existed  from  an  earlier 
stage.  Inversion  has  been  recorded  after  delivery  in  the  earlier 
months  of  pregnancy,  but  much  less  frequently  than  at  full  term. 
Apart  from  pregnancy,  it  may  be  produced  by  traction  of  a  tumour 

Frequency.— Inversion  of  the  uterus  is  very  rare.  Only  one 
case  was  observed  in  190,000  deliveries  at  the~K5Eu5da  Hospital, 

^Symptoms  and  Results.— The  symptoms  of  inversion  are 
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shock  and  hramnrrhflcre.  The  shock  is  due  mainly  to  the  strangula- 
tion of  the  uterus  and  the  traction  on  the  broad  ligaments.  It  is 
shown  by  pain,  rapid  feeble  pulse,  anxious  expression,  and  often 
vomiting.  The  haemorrhage  is  due  partly  to  the  uterine  inertia, 
which  allowed  the  inversion,  partly  to  the  strangulation  impeding 
the  return  of  venous  blood  from  the  fundus.  If  the  inversion  is 
produced  gradually,  shock  is  less  manifest,  and  haemorrhage  the  main 
symptom.  If  the  inversion  is  left  unrestored,  haemorrhage  is  apt  to 
persist  and  recur,  especially  when  menstruation  recommences.  I  have 
known  a  woman  to  remain  free  from  haemorrhage  or  other  symptoms 
for  many  months  as  long  as  she  was  suckling,  but  to  begin  to  suffer 
from  serious  haemorrhage  as  soon  as  she  weaned  her  baby.  More  or 
less  inflammation  of  the  surface  of  the  inverted  uterus  also  follows. 
Hence  arises  semi-purulent  discharge,  and  sometimes  sloughing  and 
septicaemia.  The  presence  of  the  tumour  in  the  vagina  also  sets  up 
bearing-down  efforts,  with  rectal  and  vesical  tenesmus.  Eventually, 
in  some  cases,  toleration  is  established  to  a  great  extent,  and  women 
have  lived  for  many  years  with  an  inverted  uterus.  But  death  may 
result  from  haemorrhage  even  at  a  considerable  interval  after  the 
first  occurrence  of  the  accident. 

Prognosis. — In  a  considerable  proportion  of  cases  death  results 
from  haemorrhage  aided  by  shock,  generally  within  half-an-hour  or 
an  hour  after  the  accident.  According  to  Crosse,*  a  fatal  result 
follows  within  a  few  hours  in  about  28  per  cent,  of  the  cases,  sooner 
or  later  in  about  42  per  cent.  In  about  7  per  cent,  death  took 
place  after  more  than  a  year's  interval. 

Diagnosis. — In  recent  inversion  diagnosis  is  easy.  Before  the 
separation  of  the  placenta  no  mistake  can  possibly  be  made.  After 
its  separation,  the  inverted  uterus  could  only  be  mistaken  for  a 
fibroid  tumour  or  fibroid  polypus.  It  is  distinguished  from  these 
by  the  absence  of  the  fundus  uteri  from  its  normal  position  in  the 
hypogastrium.  If  any  unusual  pain,  or  symptoms  of  shock,  or 
haemorrhage  is  observed  shortly  after  delivery,  a  vaginal  examina- 
tion should  never  be  omitted  ;  otherwise  an  inversion  of  the  uterus, 
partial  or  even  complete,  may  be  overlooked.  The  diagnosis  in  the 
chronic  stage  belongs  to  gynaecology. 

Treatment. — If  the  case  is  recognised  at  once,  reduction  should 
be  effected  as  soon  as  possible,  without  more  delay  than  is  necessary 
to  give  some  brandy,  or  a  subcutaneous  injection  of  ether,  if  there 
is  great  collapse.  If  the  placenta  is  still  attached,  it  should  be 
peeled  ofF  first,  because  the  size  of  the  mass  to  be  returned  is  by 
that  means  considerably  reduced. 


*  "An  Essay  on  Invorsio  Uteri."   Trans,  of  the  Provincial  Med.  and  Surg.  Assoc. 


728         ACCIDENTS  DURING  AND  AFTER  LABOUR. 


In  carrying  out  the  taxis,  counter-pressure  is  to  be  made  with 
the  external  hand,  to  prevent  too  great  stretching  of  the  uterine 
attachments.  The  fundus  should  not  be  indented,  for  then  four 
thicknesses  of  the  uterine  wall  instead  of  two  would  have  to  be 
passed  through  the  cervix.  The  uterus  should  be  returned  in  the 
same  way  as  that  in  which  it  came  down.  For  this  purpose,  the 
fundus  may  be  grasped  in  the  palm  of  the  hand  and  pressed 
upwards.  When  it  has  been  elevated  as  far  as  possible  in  this  way, 
pressure  may  be  made  upon  the  fundus  with  the  closed  fist.  At 
each  stage,  the  direction  of  pressure  must  be  that  of  the  pelvic  axis. 
If  resistance  is  met  with  at  the  final  stage,  after  the  fundus  has 
been  returned  through  the  external  os,  advantage  may  be  derived 
from  the  method  recommended  by  Noeggerath,  namely,  to  make 
pressure  with  one  or  two  fingers  near  the  orifice  of  the  Fallopian 
tube,  and  so  restore  one  corner  of  the  uterus  first.  If  the  reduction 
is  prevented  by  contraction  of  the  cervix,  an  anaesthetic  should  be 
given,  if  the  condition  of  the  patient  will  allow  it,  and  the  operation 
will  thus  be  greatly  facilitated. 

If  the  inversion  is  only  discovered  at  some  interval  after  delivery 
an  attempt  at  reduction  by  taxis,  with  the  assistance  of  an  anaes- 
thetic, may  still  be  made,  if  involution  has  not  progressed  far.  If 
the  attempt  fails,  the  case  must  be  treated  as  one  of  chronic  inversion. 
The  same  plan  may  be  adopted  from  the  outset,  if  involution  has 
already  progressed  far,  and  the  base  of  the  uterine  tumour  appears 
to  be  small  and  firmly  contracted.  Inversion  is  regarded  as  chronic, 
when  the  process  of  involution  has  become  complete. 

Elastic  pressure. — The  best  treatment  for  chronic  inversion  is 
gradual  elastrc  "pressure  by  means  of  Aveling's  repositor.  This 
consists  of  an  g-shaped  stem  with  double  curve,  pelvic  and  perineal, 
surmounted  by  a  cup  which  receives  the  inverted  fundus.  (Fig. 
255.)  By  means  of  this  repositor  pressure  can  be  made  always  in 
the  correct  direction,  along  the  pelvic  axis,  just  as  axis-traction  is 
made  by  Tarnier's  forceps,  which  it  resembles  in  shape.  The  pres- 
sure is  exercised  by  four  elastic  rings,  fastened. by  bands  to  a  waist- 
belt,  which  is  again  supported  by  shoulder  straps.  By  means  of 
these,  the  direction  and  degree  of  the  pressure  can  be  exactly 
regulated.  The  instrument  is  made  with  cups  of  two  or  three 
sizes,  which  can  be  screwed  on  at  the  top.  The  largest  cup  is 
used  while  the  inverted  fundus  is  in  the  vagina.  It  may  be 
changed  for  a  smaller  one  when  the  fundus  has  passed  up  to  the 
levef  of  the  vaginal  roof.  There  is  one  drawback  to  Aveling's 
instrument,  namely,  that  the  restoration  is  often  suddenly  com- 
pleted in  the  middle  of  the  night.  When  the  patient  is  visited  the 
next  day,  the  internal  os  has  contracted  beneath  the  shallow  cup, 
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and  there  is  much  difficulty  in  extracting  the  cup  out  of  the  uterus. 
To  obviate  this  I  have  had  a  modification  of  the  instrument  con- 
structed in  which  the  smaller  cup  forms  the  summit  of  a  cylinder  1  f 
inches  long.  When  the  restoration  is  complete,  the  cylinder  keeps  the 
internal  os  dilated,  and  is  easily  withdrawn.    The  external  os  does 


Fig.  255. — Modified  Aveling's  repositor  for  inversion  of  uterus. 

not  contract  for  a  few  hours.  The  cylinder  is  also  perforated  by  a 
small  hole,  to  prevent  its  withdrawal  being  hindered  by  atmospheric 
pressure. 

The  position  in  which  the  instrument  lies,  when  the  bands  are 
tightened  up,  is  shown  in  Fig.  256,  p.  730.  The  bands  may  require 
further  tightening,  after  a  few  hours,  as  the  uterus  ascends  ;  and 
sedatives  must  be  given,  if  much  pain  is  produced.  In  a  consider- 
able number  of  cases  the  inverted  uterus  has  been  amputated,  when 
reduction  has  been  found  impossible.  It  is  probable  that  this  will 
hardly  ever  prove  necessary  if  a  fair  trial  is  given  to  elastic  pressure 


730         ACCIDENTS  DURING  AND  AFTER  LABOUR. 


with  a  proper  repositor.  I  have  never  known  restoration  fail  to  be 
completed  within  48  hours. 

In  the  absence  of  an  Aveling's  repositor,  restoration  may  not  im- 
probably be  effected  at  an  early  stage,  before  involution  has  pro- 


ceeded very  far,  by  the  pressure  of  a  hydrostatic  dilating  bag, 
introduced  into  the  vagina  and  distended. 

Asphyxia  Neonatorum,  or  Suspended  Animation  of  the 
New-born  Infant. 

Normally  the  new-born  infant  not  only  breathes  freely,  but  cries 
loudly,  immediately  after  its  expulsion.  The  deep  inspirations 
which  it  makes  in  crying  are  of  service  in  fully  expanding  for  the 
first  time  the  previously  airless  lungs.  The  rause^ofjhe.  lust 
inspiration  is  partly  that  the  aeration  of  the  blood  is  interrupted  by 
detachment  of  the  placenta, "and  partly  that  the  col^external_arr 
acts  as  a  reflex  stimulus  tipon  the  skin.  Under  certain  circum- 
stances, the  child  is  born  apparently  lifeless,  or  in  a  state  of  sus- 
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pended  animation,  and  makes  no  attempt  to  breathe,  although  the 
heart  is  still  beating  to  some  extent.  In  other  cases,  it  makes 
ineffectual  gasps  at  intervals. 

Causation. — There  are  two _nrain  causes  of  the  state  of  sus- 
pended animation  : — First,  interruption  of,  or  obstruction  to,  the 
aeration  of_  the  blood  by  the  placental  circulation  ;  secondly,  pres- 
sure upon  the  head.  Interference  with  aeration  of  the  blood  may 
take  place  in  various  ways.  The  placenta  may  be  partially  or 
wholly  detached.  The  circulation  through  it  may  be  impeded  by 
prolonged  contraction  of  the  uterus,  especially  when  the  liquor 
amnii  has  long  escaped,  the  uterus  closely  grasps  the  child  and  has 
passed  into  the  state  of  continuous  contraction.  The  funis  may  be 
compressed  when  prolapsed  or  coiled  round  the  neck,  or  in  pelvic 
presentations.  (See  p.  249.)  Circulation  may  also  be  impeded  by 
pressure  upon  the  thorax  or  neck  of  the  child,  especially  when  the 
head  has  been  expelled,  and  the  trunk  is  retained  within  the 
vulva.  Again,  deficient  aeration  of  blood  may  be  the  result  of 
profuse  hseniorrhage  from  the  mother,  and  may  be  promoted  also  by 
poorness  of  quality,  or  other  morbid  condition,  of  the  maternal  blood 
apart  from  haemorrhage. 

The  first  effect  of  deficient  aeration  of  blood  is  that  the  respiratory 
centre  is  stimulated,  and  the  child  makes  futile  efforts  to  breathe. 
This  is  proved  by  the  fact  that,  in  many  cases,  mucus  and  liquor 
amnii  are  found  post  mortem  to  have  been  drawn  into  the  bronchi 
and  lungs,  and  extravasations  of  blood  in  the  lungs  to  have  been 
produced  by  the  suction  clue  to  attempted  inspiration.  It  is  under 
such  circumstances  that,  in  rare  cases,  the  vagitus  uterinns,  or  intra- 
uterine cry,  of  the  child  has  been  heard,  when  air  has  been  admitted 
into  the  uterus  in  the  course  of  turning  or  some  other  obstetric 
operation.  The  child  being  unable  to  obtain  air,  the  heart's  action 
becomes  slower  and  gradually  fails,  and  eventually  the  irritability 
of  the  respiratory  centre  is  impaired  or  destroyed  from  the  lack  of 
a  supply  of  suitable  blood.  When  the  child  is  born  in  this  condi- 
tion, the  stimulus  of  the  external  air  fails  to  excite  any  attempt  to 
breathe,  or  calls  forth  only  feeble  gasps. 

Prolonged  pressure  on  the  fcetal  head  in  difficult  labour  also 
eventually  causes  impairment,  and  at  last  destruction,  of  the  irri- 
tability of  the  respiratory  centre.  In  general  prolongation  of  the 
pressure  appears  to  be  the  chief  element  in  the  case.  But  it  is 
possible  that  a  more  severe,  although  shorter,  pressure  may  have  a 
similar  effect.  This  may  be  the  reason  why  a  frequent  and  early 
use  of  forceps  appears,  from  reliable  statistics  (see  pp.  439-440),  to 
have  such  a  slight  influence  in  diminishing  the  ratio  of  still-births, 
and  one  so  much  less  than  has  been  imagined  by  various  modern 
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authors.  In  head-last  deliveries,  when  the  medulla  oblongata  is 
exposed  to  injury,  as  by  excessive  traction  on  the  neck,  the  respira- 
tory centre,  or  its  connections  with  the  nerves,  may  be  altogether 
destroyed. 

Symptoms  and  diagnosis. — Before  delivery,  if  the  fcetal 
heart  or  pulsation  of  the  funis  is  found  to  be  becoming  gradually 
slower  and  more  feeble,  it  is  a  sign  of  impending  asphyxia.  Tem- 
porary retardation  of  the  heart  is  generally  a  sign  of  temporary 
pressure  on  the  fuuis.  In  head-last  deliveries  asphyxia  is  indi- 
cated by  attempted  inspirations,  or  convulsive  movements  of  the 
limbs. 

After  delivery,  the  symptoms  vary  according  to  the  degree  of  the 
asphyxia.  In  mild  cases,  the  appearance  of  the  child  is  generally 
livid  and  cyanotic,  especially  that  of  the  head,  if  there  has  been 
pressure  on  the  neck.  There  is  some  tonicity  of  the  neck  and 
limbs.  The  heart's  action  is  obvious,  and  some  pidsation  may  be 
felt  in  the  funis.  There  may  be  spontaneous  attempts  at  breathing. 
These  generally  take  the  form  of  deep  inspiratory  gasps,  due  to  con- 
traction of  the  diaphragm,  which  have  more  effect  in  sucking  in  the 
ribs  than  in  drawing  in  air',  owing  to  the  obstruction  produced  by 
the  fluid  which  has  been  drawn  into  the  air  passages.  They  are 
accompanied  by  facial  contortion.  If  breathing  becomes  established, 
naturally  or  after  the  use  of  artificial  means,  rapid  and  very  shallow 
diaphragmatic  breathing  generally  begins  to  continue  between  the 
deep  gasps,  some  time  before  the  gasps  themselves  cease,  or  the 
child  gains  vigour  enough  to  cry. 

If  any  air  is  inspired,  the  short  inspiration  is  followed  by  a  pro- 
longed expiration,  the  bronchii  being  obstructed  by  the  fluid  which 
has  been  drawn  in. 

In  the  graver  form  of  asphyxia  the  skin  is  pale  instead  of  livid, 
and  the  neck  and  limbs  have  lost  all  tonicity.  There  is  generally 
no  spontaneous  attempt  at  breathing,  unless  artificial  means  are 
used.  No  pulsation  is  felt  in  the  funis,  and  the  heart's  action  may 
be  very  feeble  and  at  long  intervals.  The  pulsation  of  the  heart  is 
always  visible,  while  any  pulsation  continues,  and  should  be  looked 
for,  not  listened  for.  This  form  of  asphyxia  is  specially  likely  to 
arise  from  prolonged  pressure  on  the  head. 

Prognosis. — While  there  is  any  action  of  the  heart,  however 
slow  and  feeble,  there  is  always  hope  that  the  child  may  be  resusci- 
tated. If  the  heart  has  ceased  beating,  it  is  useless  to  attempt  any 
treatment.  If  the  child  makes  any  spontaneous  gasp,  either  shortly 
after  delivery  or  while  artificial  respiration  is  being  carried  out,  it  is 
almost  certain  that  treatment  will  be  successful  in  reviving  it,  if 
persevered  with  long  enough.    There  may,  however,  be  exceptional 
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cases,  as  when  the  larynx  has  been  injured,  by  unskilful  attempts  at 
jaw-traction,  or  by  compression  with  the  forceps  in  cases  of  face  or 
brow  presentation.  If  there  is  no  spontaneous  attempt  at  inspira- 
tion, it  may  happen  that,  although  the  heart's  action  may  be  main- 
tained for  an  hour  or  more,  and  even  improved,  by  artificial 
respiration,  yet  the  child  cannot  be  induced  to  breathe.  In  such 
cases  the  respiratory  centre  has  probably  undergone  irreparable 
injury.  In  some  instances,  although  breathing  is  established,  and 
the  child  may  even  cry,  yet  it  remains  feeble,  and  dies  within  a  few 
days.  In  such  cases  the  condition  called  atelectasis  pulmonum  is 
often  found  post  mortem.  The  lungs  are  shown  to  have  been  only 
imperfectly  expanded,  and  a  considerable  proportion  of  them  still 
remains  solid  and  airless.  This  is  especially  likely  to  be  the  case 
where  the  child  is  feeble  or  premature.  With  feeble  and  premature 
children  the  same  condition  of  atelectasis  may  be  found,  if  the  child, 
dies  within  a  few  days,  even  if  it  has  breathed  spontaneously  from 
the  first.  A  vigorous  cry  is  the  most  effectual  means  of  fully  ex- 
panding the  lungs. 

Treatment. — If  the  child  does  not  breathe  freely  and  cry 
immediately  after  delivery,  the  first  thing  to  be  done  is  to  clear 
away,  as  far  as  possible,  any  inspired  mucus  which  may  be  obstruct- 
ing the  air-passages.  The  child  should  be  toned  for  a  moment 
with  its  face  downward,  and  the  back  of  the  mouth  wiped  out  with 
a  clean  napkin.  The  next  effort  should  be  to  stimulate  respiration 
by  reflex  stimulus.  This  may  be  done  by  blowing  upon  the  child's 
face,  and  by  flapping  its  buttocks,  back,  or  chest  with  a  towel  wetted 
in  cold  water.  An  effectual  plan  is  to  have  two  basins,  one  filled 
with  hot,  the  other  with  cold  water,  and  to  dip  the  child  for  a 
moment  into  each  alternately,  repeating  this  several  times.  Arti- 
ficial respiration  may  be  performed,  if  necessary,  while  the  basins 
are  being  prepared.  If,  however,  the  asphyxia  is  of  the  graver 
form  in  which  the  face  is  pallid  and  tonicity  is  lost,  time  should 
not  be  wasted  in  attempts  to  excite  respiration  by  reflex  stimulus, 
but  artificial  respiration  should  be  performed  at  once. 

If  the  child  does  not  respond  to  the  first  attempts  to  excite 
respiration,  such  as  flapping  it  with  a  towel,  the  funis  should  be 
tied  in  two  places  and  divided,  in  order  to  allow  the  means  for 
resuscitation  to  be  carried  out  more  readily.  If,  however,  pulsation 
can  be  felt  in  the  funis,  as  will  be  the  case  only  in  the  milder 
forms  of  asphyxia,  artificial  respiration  may  be  tried  for  a  few 
minutes  before  the  child  is  separated.  It  is  generally  advised  that, 
if  the  child  appears  cyanotic,  a  little  blood  should  be  allowed  to 
escape  from  the  fetal  end  of  the  cord,  before  the  ligature  is 
tightened.    This  does  not  appear  to  be  good  practice.    The  cyanotic 
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form  of  asphyxia  is  not  the  most  serious  (see  p.  732),  and  the 
cyanosis  very  quickly  passes  off  if  the  child  can  he  induced  to 
breathe.  Moreover,  it  is  to  be  remembered  that  the  early  ligature 
of  the  funis,  which  is  inevitable  when  the  child  is  asphyxiated  and 
no  pulsation  can  be  felt  in  the  funis,  is  itself  equivalent  to  bleeding 
the  child  to  a  considerable  extent.  To  allow  any  further  loss  of 
blood  appears,  therefore,  undesirable,  since  a  child  asphyxiated  at 
birth  sometimes  dies  within  a  few  days  from  feebleness  and  atelec- 
tasis pulmonum. 

Artificial  respiration. — If  response  does  not  soon  take  place  to 
reflex  stimulus,  or  without  delay  in  the  pallid  form  of  asphyxia, 
artificial  respiration  should  be  performed.  The  most  effectual 
method  is  a  slight  modification  of  that  of  Silvester.  To  carry  it 
out  to  perfection  an  assistant  is  required  to  fix  the  legs  of  the  child. 
As  the  nurse  will  generally  be  wanted,  to  keep  her  hand  upon  the 
uterus  while  the  physician  is  attending  to  the  child,  some  other 
person  should,  if  possible,  be  called  into  the  room  to  assist.  The 
child  is  placed  on  its  back,  the  head  supported,  but  moderately 
extended,  so  that  the  chin  is  not  pressed  upon  the  sternum,  the 
thorax  being  slightly  raised  by  a  napkin  placed  underneath ;  the 
assistant  holds  the  feet  firmly  in  a  napkin.  The  physician  stands 
behind  the  child's  head. 

To  imitate  inspiration,  he  grasps  the  arms  near  the  elbows,  raises 
them  from  the  sides  and  brings  them  near  together  above  the  head, 
at  the  same  time  making  gentle  traction  upwards.  It  is  in  order 
to  make  counter-traction  at  this  time  by  holding  the  feet  that  the 
assistant  is  required.  During  this  movement  the  arms  should  he 
somewhat  everted,  so  as  to  put  the  pectoralis  major  more  upon  the 
stretch.  This  movement  very  effectually  expands  the  ribs.  The 
effect  is  indeed  expended,  in  the  new-born  infant,  more  in  sucking 
in  .the  abdomen,  through  the  medium  of  the  diaphragm,  than  in 
drawing  in  air.  But  by  repetition  of  the  movement  more  and  more 
air  gradually  gains  access  to  the  lungs. 

To  imitate  expiration,  the  elbows  are  brought  down  and  pressed 
against  the  sides,  and  the  arms  somewhat  inverted,  so  as  to  bring 
the  fore-arms  across  the  chest.  By  means  of  the  fore-arms  and  the 
operator's  hands  pressure  is  made  upon  the  chest  and  abdomen,  as 
well  as  upon  the  sides,  so  as  to  squeeze  out  any  air  that  may  have 
been  inspired,  and,  with  it,  some  of  the  fluid  which  has  entered  the 
air-passages.  The  movements  should  not  be  made  too  rapidly. 
Twenty  times  in  the  minute  are  quite  sufficient.  After  a  few 
movements  the  back  of  the  mouth  may  again  be  wiped  clear  oi  any 
mucus  or  liquor  amnii  which  may  have  been  expressed.  If  any 
attempt  at  spontaneous  inspiration  is  made,  great  care  should  be 
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taken  so  to  time  the  movements  as  not  to  counteract  but  to  aid  it  ; 
for  the  contraction  of  the  diaphragm  is  of  more  avail  than  the 
artificial  movements  in  drawing  in  air,  especially  if  it  occurs  while 
the  ribs  are  expanded  by  means  of  the  arms  ;  and  if  once  the  lungs 
have  become  partially  aerated,  the  artificial  respiration  becomes 
much  more  efficacious.  When  the  attempts  at  breathing  become 
more  frequent,  recourse  may  be  had  again  to  the  plan  of  reflex 
stimulation.  As  soon  as  regular  breathing,  however  shallow,  begins 
to  intervene  between  the  spasmodic  gasps,  the  artificial  respiration 
may  be  discontinued  in  confidence  that  the  natural  breathing  will 
steadily  improve. 

The  efficacy  of  this  method  is  shown,  not  only  by  the  frequency 
with  which  children  are'  revived  by  it,  and  by  experiments  upon 
stillborn  children,*  but  by  the  fact  that  the  heart's  action  can  often 
be  by  this  means  maintained  for  a  long  time,  and  even  quickened, 
and  the  colour  of  the  skin  improved,  even  though  the  irritability 
of  the  respiratory  centre  is  lost  past  restoration.  As  a  rule,  how- 
ever, the  improvement  of  the  heart's  action  is  a  hopeful  sign,  though 
not  so  significant  as  the  commencement  of  spontaneous  gasps. 

In  the  absence  of  an  assistant  this  method  cannot  be  carried  out 
to  the  full  extent.  The  elbows  may  be  simply  raised  above  the 
head,  but  scarcely  any  upward  traction  upon  them  while  in  this 
position  can  be  made.  The  absence  of  such  traction  seriously 
diminishes  the  efficacy  as  regards  the  expansion  of  the  ribs.  The 
movements  may  therefore  be  made  more  quickly,  in  order  to  com- 
pensate in  some  measure  for  this. 

Tracheal  insufflation. — The  plan  of  direct  insivfflation  of  the  lungs 
through  the  trachea  has  been  more  used  abroad  than  in  this 
country.  It  has  the  disadvantage  that  rupture  of  the  air-cells  may 
be  caused  by  the  force  used.  On  the  whole,  therefore,  it  is  not  so 
much  to  be  recommended  as  Silvester's  method.  It  may,  however, 
be  tried  if  other  means  fail.  My  own  experience  has  not  been 
that  it  succeeds  when  Silvester's  method  does  not.  In  France, 
insufflators  made  for  the  purpose  are  used,  having  a  curve  corre- 
sponding to  the  child's  mouth,  and  a  conical  extremity  to  fit  closely 
into  the  larynx.  With  these,  an  indiarubber  ball  may  be  used  for 
the  insufflation.  In  the  absence  of  an  insufflator,  a  gum-elastic 
catheter,  No.  6,  may  be  used.  This  is  guided  by  the  tip  of  the 
finger  behind  the  epiglottis  and  into  the  trachea,  care  being  taken 
not  to  pass  it  into  the  cesophagus.    First  suction  should  be  made 

*  It  has  been  shown  by  Champneys  that  in  such  experiments  Silvester's  method  is 
found  to  be  more  efficacious  for  introduction  of  air  than  others  which  have  been 
employed,  such  as  those  of  Marshall,  Hall,  Howard,  Schultze,  &c,  especially  if  the 
arms  are  everted  during  the  movement  for  inspiration.  Med.  Chir.  Trans.,  Vol.  LXIV. 
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to  remove  some  of  the  inspired  fluid,  if  possible,  from  the  air- 
passages.  With  an  insufflator,  the  suction  is  made  by  first  empty- 
ing the  india-rubber  ball  and  then  allowing  it  to  refill  by  its  own 
elasticity.  The  fluid  in  the  trachea  having  been  sucked  out,  the 
operator  takes  one  or  two  deep  breaths,  to  remove  as  much  carbonic 
acid  as  possible  from  his  lungs,  and  then  blows  gently  into  the 
tube.  The  chest  is  then  compressed,  to  imitate  expiration,  and 
the  same  process  is  continued.  Faradisation  of  the  phrenic  nerves 
has  sometimes  proved  effectual,  and  may  be  tried  as  a  last  resort 
if  a  Faradic  battery  is  at  hand,  but  artificial  respiration  is  generally 
preferable. 


CHAPTER  XXXVIII. 


RETENTION   OF   THE   PLACENTA  AND  POST-PARTUM 
HAEMORRHAGE. 

Retention  op  the  Placenta. 

Causation. — Retention  of  the  placenta  may  arise  from  inertia 
of  the  uterus,  from  morbid  adhesion  of  the  placenta  or  membranes  to 
the  uterine  wall,  or  from  the  so-called  hour-glass  contraction  of  the 
uterus,  a  condition  always  associated  with  more  or  less  inertia  of  the 
fundus.    Aiy  of  these  causes  existing,  retention  is  also  promoted  by 
unusually  large  size  of  the  placenta,  or  by  deviation  of  the  uterine 
axis  from  that  of  the  pelvis. 
/     Inertia,;— Normally  the  shrinking  of  the  uterus  on  the  expulsion  of 
the  foetus  separates  the  placenta  partially,  and  perhaps  sometimes 
wholly  (see  pp.  1 94,  1 9 5).   If  the  uterus  afterwards  remains  inactive, 
the  placenta  may  be  retained,  notwithstanding  that  it  is  separated  or 
almost  entirely  separated.    The  laxity  of  the  uterus  may  be  sufficient 
to  cause  post-partum  haemorrhage/  or  there  may  be  sufficient  tonic 
contraction  to  prevent  excessive  bleeding,  but  no  rhythmical  pain 
strong  enough  to  expel  the  placenta  and  separate  the  remaining 
shreds  pf  attachment.      In  general,  when  the  placenta  is  long 
retained  from  inertia,  the  bleeding  is  greater  than  normal.  The 
blood  is  then  apt  to  collect  behind  the  placenta  and  invert  it  in 
the  manner  shown  in  figure  94  (p.  197).     When  this  occurs  spon- 
taneously, or  when  it  is  produced  by  traction  on  the  funis,  the 
difficulty  of  the  expulsion  of  the'  placenta  is  increased.    For  the 
placenta,  when  in  the  form  of  an  inverted  umbrella,  forms  a  larger 
mass  to  pass  through  the  os  than  when  folded  longitudinally  on 
itself  m  the  natural  manner  as  shown  in  figure  93  (p.  197).  The 
degree  of  inertia  necessary  to  cause  retention  is  relative  to  the  firm- 
ness of  attachment  of  the  placenta  to  the  uterus.    A  slight  excess 
ot  firmness  at  some  remaining  points  of  attachment,  which  would 
be  broken  down  by  a  strong  contraction,  will  suffice  to  cause  reten- 
tion if  contraction  is  feeble.    Inertia  of  the  uterus  is  of  course  more 
likely  to  exist  m  the  absence  of  the  stimulation  by  external  pressure 
and  friction  usually  employed  in  the  third  stage  of  labour 
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'  Adhesion  of  the  placenta.— The  separation  of  the  placenta  normally 
(alcos  place  through  thai,  layer  of  the  decidna  Berotina  which  formB 
an  open  network  of  areolar  spaces  due  to  the  dilatation  of  the 
uterine  glands  (see  p.  54).    MoThid  adhesion  occurs  from  failure  in 
the  development  of  this  areolar  layer,  or  its  replacement  b"y"nbrous 
tissue,  or  from  unusual  firmness  of  the  bands  .forming  the  trabe- 
cule    "Any  of  these  conditions  is  usually  the  result  of  previous 
^metritis,  which  may  be  syphilitic  or  not.     The  endometritis 
leads  to  excess  of  fibrous  tissue  in  the  decidua  serotma,  and  this 
condition  and  the  consequent  adhesion  of  the  placenta  are  apt  to  be 
repeated  in  successive  pregnancies.     With  the  morbid  adhesion  to 
the  uterus  may  be  associated  fibroid  or  fatty  or  calcareous  degenera- 
tion in  the  placenta  itself  (see  pp.  345-347).    It  is  hardly  possible 
Tor  the  great  shrinking  of  the  placental  site  winch  accompanies  the 
expulsion  of  the  foetus  to  occur  without  some  separation  of  the 
placenta.    Accordingly  the  adhesion  is  almost  always  found  to  be 
partial,  the  tracts  of  firmest  attachment  having  alone  resisted  the 
effects  of  uterine  shrinking.    Hemorrhage  may  occur  from  the 
placental  site  at  the  separated  portion.    Adhesion  of  the  placenta 
is  thus  one  of  the  causes  of  post-partum  hemorrhage,  for  the 
hemorrhage  is  promoted  by  the  presence  of  the  placenta  within  the 
uterus  preventing  complete  retraction  and  closure  of  the  vessels. 
Its  resistance  to  expulsion  is  also  liable  to  set  up  ^grJarcon^ 
traction,  one  part  of  the  uterus  remaining  lax  and  allowing  hemor- 
rhage while  another  is  contracted. 

Adhesion  of  the  placenta  sufficient  to  make  artificial  separation  a 
nectsdty  is  a  rare  condition.  It  is  apt  to  be  inferred  when  it  does 
2 !  really  exist,  if  the  third  stage  of  labour  is  badly  managed,  and 
the  placenta  is  brought  away  piecemeal  by  the  hand 
■  AdhesionoUhe. -Retention  of  the  placenta  may  also  be 
produced  by  undue  adhesion  of  the  chorion  to  the  uterine  wjll, 
e  pe  any  when  this  exists  around  the  edge  of  the  placenta  The 
Sacenta  is  then  specially  apt  to  be  inverted  by  blood  eflused  behind 
fwlii  h  foes  not  escape f  externally.  If  the  adhesion  of  the  chorion 
It  a  greyer  distance  from  the  edge  of  the  placenta,  the  placenta 
may  Seated  when  partially  expelled  into 

Tthe  chorion  is  generally  due  to  previous  endometritis  affecting 
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After  delivery,  adhesion  may  be  suspected  b 
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tractions  appear  to  occur  without  any  descent  of  the  placenta  for  a 
considerable  time.  In  the  very  rare  instance  of  complete  adhesion 
there  may  be  an  absence  even  of  the  usual  sanguineous  discharge. 
This  is  rarely  observed  except  in  cases  of  abortion  or  premature 
labour,  where  the  placental  site  is  smaller  and  has  therefore  a  better 
chance  of  resisting  detachment  through  the  uterine  shrinking.  More 
frequently  there  is  a  gush  of  blood  with  each  pain,  indicating  a 
partial  detachment  of  the  placenta.  If  traction  is  made  upon  the 
funis  with  an  adherent  placenta,  the  whole  uterus  descends,  the 
placenta  not  advancing,  and  pain  is  produced  at  the  fundus.  Such 
traction  should  however  never  be  made.  The  only  positive  mode  of 
diagnosis  is  to  feel  the  adhesion  when  the  hand  is  passed  into  the 
uterus  for  removal  of  the  placenta. 

Hour-<jlass  contraction  of  the  uterus. — The  placenta  may  be  re- 
tamed  in  consequence  of  spasmodic  contraction  of  the  lower  part  of 
the  body  of  the  uterus- associated  with 
inertia  of  the  upper  part,  especially  of  the 
placental  site.  There  are  two  forms  of 
such  contraction.  In  the  commoner,  and 
that  which  most  completely  deserves  the 
name  of  "  hour-glass  contraction, "  the 
part  of  the  uterus  spasmodically  con- 
tracted is  the  internal  os,  the  circular 
fibres  around  which  form  a  sort  of 
sphincter  for  the  uterine  cavity,  and  are 
the  most  ready  to  contract  again  after  dila- 
tation. The  hand  when  introduced  then 
feels  a  sharp  ring  of  contraction.  It  is 
probable  that  many  observers  describing 
"  hour-glass  contraction,"  have  not  realised 
to  what  a  height  the  internal  os  is  raised, 


owing  to  the  elongation  of  the  cervix  by 

sup- 


higher 


Fig.  257. — Hour-glass  con- 
traction of  uterus,  incar- 
cerating placenta.  (After 
Tyler  Smith.) 


stretching,  and,  accordingly,  have 
posed  the  constriction  to  be  at  a 
level  in  the  body  of  the  uterus.  In  other 
cases  there  really  is  a  contraction  of  the  part  of  the  body  of  the 
uterus  below  the  placenta,  with  atony  of  the  placental  site,  so  that 
the  placenta  becomes  encysted.  This  condition  is  apt  to  be  reached 
if  a  more  or  less  adherent  placenta  is  allowed  to  remain  for  a  con- 
siderable number  of  hours  after  delivery.  There  is  generally  not 
such  a  limited  sharp  ring  of  contraction,  and  the  term  "hour-glass 
contraction  "  is  therefore  not  so  fully  suitable. 

Causation  of  spasm. — The  spasmodic,  contraction  of  the  uterus  is 
analogous  to  the  spasmodic  rigidity  of  the  cervix  in  the  first  stage 
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of  labour,  and  like  it  is  always  associated  with  an  absence  of  active 
expulsive  pains.     It  may  "be  a  sequel  of  spasm  during  labour,  and 
"clepend  iiponThe  same  constitutional  conditions.    It  may  also  be  set 
up  after  delivery  by  irritation  of  the  uterus  produced  by  traction  on 
the  funis,  by  resistance  of  the  placenta  to  expulsion  owing  to  morbid 
adhesion,  or  it  may  be  produced  by  the  administration  of  ergot.  In 
both  spasm  of  the  cervix  in  labour  and  in  hour-glass  contraction 
there  is  a  disturbance  of  the  natural  nervous  relations  ;  and,  in  both, 
the  so-called  "polarity  "  of  the  uterus  (see  p.  145)  has  been  said  to 
be  modified.    If  an  active  expulsive  pain  occurs,  the  circular  fibres 
are  not  only  distended  by  the  advance  of  the  placenta  but  undergo 
physiological  relaxation.    An  atony  of  the  placental  site,  with  con- 
traction of  other  parts  of  the  uterus,  similar  to  that  which  occurs  in 
hour-glass  contraction,  may  be  the  starting-point  of  inversion  of  the 
uterus.    In  cases  of  complete  encystment  of  the  placenta  by  con- 
traction of  the  whole  of  the  body  of  the  uterus  below  its  level,  I 
have  senerallv  found  that  some  morbid  adhesion  existed  as  a  cause 
of  the  spasm. 

Prophylaxis. — Retention  of  the  placenta  is  best  avoided  by 
the  judicious  management  o_f_the  third  stage  of  labour,  and  is  there- 
fore apt  to  be  much  commoner  in  the  practice  of  the  inexperienced 
than  in  that  of  skilled  accoucheurs.  It  is  especially  important  not 
to  make  premature  attempts  to  deliver  the  placenta,  not  to  irritate 
the  uterus  by  traction  on  the  funis,  and  to  use  external  pressure  for 
expulsion  only  when  the  uterus  hardens  with  a  pain,  repeating  it, 
if  necessary,  with  successive  ,pains. 

Treatment. — If  there  is  no  haemorrhage  of  consequence,  a  fair 
trial  should  be  given  to  the  method  of  expression  described  in  the 
chapter  on  the  management  of  normal  labour.    TfJhCTeJs  haempr^ 
rhage  the  placenta  should  be  removed  at  once.    If  the  method 
oT  expressionTails,  the  hand  should  be  introduced  for  removal  with- 
out any  attempt  to  extract  by  pulling  the  funis.    For  this  purpose 
the  patient  should  be  placed  upon  her  back,  and  the  hand  passed  up 
into  the  uterus,  the  fundus  being  supported  by  the  other  hand 
externally.     If  there  is  any  constriction,  it  must  be  gradually 
dilated  by  the  fingers  in  the  form  of  a  cone.    If  the  placenta  is 
found  quite  loose  in  the  cavity,  it  has  simply  to  be  grasped  and 
drawn  down.    If  any  attachment  is  found,  it  must  be  separated  by 
passing  the  fingers  side  by  side  between  the  placenta  and  the  uterine 
wall,  the  dorsal  surface  toward  the  uterus.    Hence,  if,  as  is  usually 
the  case,  the  placenta  is  found  attached  to  the  posterior  wall,  it  is 
most  convenient  to  begin  detachment  at  the  lower  margin,  the 
fingers  being  passed  upwards  and  from  side  to  side  until  the  whole  is 
separated.    The  placenta  is  then  easily  grasped  by  the  hand  and 
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withdrawn.  If  the  placenta  is  attached  to  the  anterior  wall,  the 
hand  must  be  passed  up  to  the  fundus  first,  and  separate  it  from 
above  downwards  by  the  tips  of  the  flexed  fingers. 

In  the  case  of  extensive  and  firm  adhesion  great  care  is  necessary. 
The  surface  of  separation  will  then  probably  be  not  in  the  decidua 
serotina  but  in  the  placental  tissue  itself.  The  main  mass  of 
placenta  should  first  be  separated  in  the  way  already  described. 
Then  the  hand  should  be  introduced  again,  and  any  separate  pieces 
of  placental  tissue  broken  down  by  the  pulp  of  the  fingers,  without 
the  use  of  the  nails,  and  removed.  It  is  better  to  leave  small  shreds 
of  roughness  attached  than  to  injure  the  uterine  wall.  After  firm 
aclhesion  of  the  placenta,  it  is  generally  desirable  to  wash  out  the 
uterine  cavity  with  antiseptics  during  the  puerperal  period. 

If  there  has  been  previous  haemorrhage,  the  use  of  an  anaesthetic 
should  be  avoided  if  possible.  In  any  case  ether  is  preferable  to 
chloroform,  as  causing  less  complete  and  less  prolonged  relaxation 
of  the  uterus  ;  and  the  anaesthesia  should  not  be  deeper  than  is 
necessary  to  allow  the  requisite  manipulation.  In  the  case,  how- 
ever, of  a  tight  hour-glass  contraction  the  effect  of  the  anaesthetic  in 
overcoming  spasm  may  be  essential,  and  chloroform  may,  in  this 
instance,  have  the  advantage. 


POST-PARTUM  H/EMORRHAGE. 

Haemorrhage  after  delivery  may  come  from  various  sources. 
Haemorrhage  from  the  placental  site  is,  however,  so  much  the  most 
frequent  and  most  important,  that  this  is  regarded  as  post-partum 
haemorrhage  excellence.  The  subject  is  one  of  immense  importance, 
for  post-partum  haemorrhage  is  not  only  one  of  the  most  dangerous 
complications,  but  is  a  relatively  common  complication  of  parturi- 
tion. It  may  occur  after  the  most  perfectly  normal  labour,  and  a 
household  may  thus  be  unexpectedly  plunged  into  grief  by  the 
sudden  death  of  the  patient.  Nor  is  there  any  emergency  in  which 
so  much  depends  upon  the  care  and  skill  of  the  physician.  The 
occurrence  of  hemorrhage  at  all  may  generally  be  prevented  by  a 
careful  and  correct  management  of  the  third  stage  of  labour.  When 
haemorrhage  does  occur,  the  life  of  the  patient  will  generally  depend 
upon  the  promptitude  and  vigour  of  the  treatment. 

Frequency. — The  frequency  of  post-partum  haemorrhage  varies 
so  much,  both  according  to  the  circumstances  and  social  position  of 
the  patients  and  the  skill  of  the  accoucheur,  that  no  estimate  can  be 
given.  In  the  Guy's  Hospital  Charity  (1863  —  1875)  fatal  cases 
were  in  the  proportion  of  1  in  2,040  deliveries,  and  formed  about 
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10  per  cent,  of  the  total  mortality  after  delivery.  Deaths  due  to 
post-partum  slightly  exceeded  in  number  those  clue  to  ante-partuni 
haemorrhage.  The  frequency  of  post-partum  haemorrhage  in  this 
Charity  is  probably  much  greater  than  the  general  average.  For 
the  patients  are  often  very  ill-nourished  and  frequently  are  late  in 
sending  for  assistance,  so  that  the  child  is  often  born  before  the 
attendant  arrives. 

Normal  mechanism  for  controlling  haemorrhage— The 
numerous  large  arteries  and  veins  entering  the  placenta  are  torn 
across  on  separation  of  the  placenta  through  the  shrinking  of  the 
uterus,  and  the  blood  which  follows  the  birth  of  the  child  comes 
from  these  vessels.  The  arrest  of  bleeding  depends  upon  the  com- 
pression of  the  vessels  by  the  contraction  of  the  uterus.  This  is 
'facilitated  by  the  anatomical  arrangements  already  described  (see 
p.  102),  namely,  the  spiral  course  of  the  arteries  and  the 
so-called  "falciform  valves"  in_the  venous  sinuses.  The  veins, 
however,  are  destitute  of  true  valves,  and  thus,  in  the  absence  oi 
contraction,  blood  may  pour  in  great  volume  from  the  veins  as  well 
as  from  large  arteries.    Fatal  hEemorrhage  may  thus  occur  in  a 

few  minutes.  .  . 

Besides  the  contraction  of  the  uterus,  a  part  of  importance  is  also 
played  by  retraction,  that  is  to  say,  by  the  reduction  of  its  size  and 
thickening  of  Its  walls,  not  followed  by  relaxation  and  expansion. 
The  more  complete  is  the  retraction  the  more  thoroughly  are  the 
vessels  closed  and  blood  squeezed  out  of  the  large  venous  sinuses. 
Hence  the  security'against  hEemorrhage  is  greater  after  the  delivery 
of  the  placenta  than  before.  _ 

After  delivery,  as  at  other  times,  uterine  contractions  only  take 
place  rhythmically  at  intervals.  It  is  only  during  a  contraction 
that  the  well-known  hard,  defined,  cricket-ball-like  outline  of  the 
uterus  is  felt  which  assures  the  physician  of  the  impossibihty  ot 
hEemorrhage  from  the  placental  site  for  the  time  being.  -But, 
even  during  the  intervals,  although  the  uterus  becomes  softer,  a 
sufficient  amount  of  tonic  contraction  normally  remains  to  prevent 
the  vessels  becoming  patent  again.  The  uterus  should  no 
become  larger  during  the  intervals  of  contraction.  A  further 
security  against  hemorrhage  is  afforded  by  the  thrombi  winch 
form  in  the  vessels,  but  it  is  unknown  how  soon  these  are  normally 
produced.  Owing  to  the  presence  of  these  even  a  morbnL ra- 
tion of  the  uterus  at  a  considerable  interval  after  the  delivery  of  the 
child  is  not  necessarily  accompanied  by  hemorrhage. 

Cansation  of  hemorrhage. -The  one  essential  cause  of 
hEemorrhage  from  the  placental  site  is  atony  of  the  uterus,  ana 
without  this  it  can  never  occur.    The  atony  does  not  necessanh 
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affect  the  whole  uterus,  but  haemorrhage  may  occur  with  irregular 
contraction,  some  part  of  the  uterus  being  contracted  and  some  ^J^J, 
relaxed.    In  this  case  it  is  essential  that  the  placental  site,  or  part 
of  it,  should  be  the  atonic  portion,  as  it  is  generally  apt  to  be.    If  'lJ^I!i|  " 
the  whole  uterus  is  relaxed'it  may  allow  itself  to  be  dilated  again  to oAIoa  tew* 
a  considerable  size  by  the  blood  poured  out  into  it.    Given  a  certain  . 
amount  of  uterine  atony,  there  are  other  causes  which  promote  '  . 
haemorrhage.     The  first  of  these  is  imperfect  uterine  retraction.  "^^VfV* 
This  may  be  due  to  the  pj^centa  being  still  within  the  uterus, MX^'V^Jya! 
especially  when  partially  adherent,  to  the  presence  of  clots  within 
it,  distending  its  cavity,  or  to  a  fibroid  tumour  in  its  walls,  which 
prevents  due  retraction.    Other  causes  promoting  haemorrhage  ^'jSj^^d 
excessive  vascular  tension,  arterial  or  venous,  _excited  action  of  the  r 
heart,  relaxation  of  the  arteries  supplying  the  uterus,  and  any  con-  %{S   ■■  vL 
dTtion  of  the  blood  rendering  it  less  prone  to  form , thrombi.     In^^  ''.1  P 
those  women  who  show  a  special  pronenessto  flooding  in  successive  . 
deliveries  it  is  probable  that  some  of  these  causes  are  often  in  opera- 
tion,  as  well  as  a  tendency  to  uterine  inertia.    Too  early  assuming 
the  erect  posture  may  also  promote  haemorrhage,  by  increasing  the 
statical  pressure  in  the  vessels  and  exciting  the  circulation. 

Causation  of  uterine  atony. — The  constitutional  causes  of  uterine 
atony  after  delivery  are  similar  to  those  which  produce  inertia  in 
labour,  and  hence,  when  there  has  been  marked  inertia  in  labour,  the 
physician  should  be  on  his  guard  against  post-partum  haemorrhage. 
Any  debilitated  condition  or  any  form  of  malnutrition  may  be  a 
cause  of  inertia.  Certain  women  have  a  constitutional  proclivity  to 
Hooding,  not  easily  explained,  and  have  been  described  as  "flooders." 
This  proclivity  may  depend  upon  some  morbid  state  of  the  nervous 
system,  since  the  uterine  contraction  is  directly  regulated  by  the 
nerves.  A  diseased  state  of  the  "ganglion  cervicale  uteri"  has  been 
assigned  as  one  possible  cause.*  To  these  constitutional  causes' 
must  be  added  exhaustion  from  protracted  labour,  previous  over- 
distension of  the  uterus,  as  from  twins  or  excessive  licruor  amnii, 
and  the  administration  of  chloroform.  Too  rapid  artificial  delivery 
while  the  uterus  is  cpuiescent  may  also  be  a  cause.  Spontaneous 
precipitate  labour  is  also  described  as  likely  to  be  followed  by 
haemorrhage,  but  this  tendency  appears  to  have  been  exaggerated. 
In  a  large  proportion  of  cases  the  relaxation  of  the  uterus  which 
allows  the  lucmorrhage  occurs  when  for  some  reason  the  physician 
has  omitted  to  keep  a  constant  watch  on  the  condition  of  the 
uterus  by  keeping  his  hand  upon  it  continuously  until  the  placenta 
has  been  delivered,  and  he  is  assured  that  a  satisfactory  and  perma- 
nent uterine  contraction  has  been  obtained.      Some  of  the  worst 
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cases  have  happened  when  attention  has  been  diverted  by  the  neces- 
sity for  resuscitating  the  child,  or  when  the  child  has  been  bom 
before  the  arrival  of  the  physician. 

Symptoms  and  Diagnosis. — The  haemorrhage  may  occur 
immediately  after  the  birth  of  the  child,  or,  after  remaining  con- 
tracted at  first,  the  uterus  may  relax  again  and  allow  haemorrhage 
either  before  or  after  the  delivery  of  the  placenta.  At  first  the 
blood  is~~p~oured  out  into  the  flaccid  uterus.  After  a  while  a  con- 
traction may  occur  and  expel  it  in  a  copious  stream  ;  or  the  same 
effect  may  be  produced  by  the  patient's  coughing  or  bearing  down,  or 
the  pressure  of  the  hand  upon  the  fundus.  The  quantity  may  be  so 
great  as  to  drench  the  bed,  and  even  pour  abundantly  on  to  the  floor. 
Even  without  external  flow  the  uterus  may  allow  itself  to  be  expanded 
again  so  much  that  dangerous  and  even  fatal  hasniorrhage  may  take 
place  into  its  interior.  The  physician  can  only  be  certain  that  no 
excess  of  haemorrhage  is- going  on  by  keeping  his  hand  for  a  sufficient 
time  upon  the  uterus,  making  sure  that  it  does  not  altogether  lose 
its  definite  outline  or  become  enlarged  in  the  interval  of  contrac- 
tions, and  that  no  copious  gush  of  blood  from  the  vagina  is  pro- 
duced by  a  pain  or  by  pressure  upon  the  fundus.  If  haemorrhage 
occurs  without  even  temporary  relaxation  of  the  uterus,  it  must  be 
due  to  some  other  source  of  bleeding,  such  as  laceration  of  uterus, 
cervix,  vagina,  or  vulva,  and  careful  search  must  be  made  for  the 
source.  It  has  even  been  known  that  a  patient  has  bled  to  death 
from  a  ruptured  varicose  vein  in  the  leg,  while  the  accoucheur  was 
directing  his  attention  to  the  uterus. 

A  copious  haemorrhage  may  be  quickly  followed  by  syncope, 
which  is  in  some  cases  an  advantage,  since  it  checks  the  flow  of 
arterial  blood.  Otherwise,  in  severe  cases,  the  pulse  becomes  rapid 
and  weak,  or  even  imperceptible  ;  there  is  extreme  pallor  of  the 
face,  lips  and  gums,  the  patient  is  bathed  iu  cold  sweat,  she  gasps 
for  breath,  for  lack  of  sufficient  blood  corpuscles  to  carry  on  respira- 
tion properly,  and  tosses  her  limbs  about  restlessly.  Towards  the 
last  she  complains  of  being  unable  to  see.  Voice  and  even  muscu- 
lar "strength  may  apparently  remain  good  almost  to  the  end.  The 
gravest  signs  of  impending  death  are  absolute  failure  of  pulse, 
extreme  restlessness,  and  failure  of  sight. 

Prophylaxis. — In  the  great  majority  of  cases,  haemorrhage  may 
be  averted  by  due  care,  although,  very  exceptionally,  women  are 
found  in  whom  flooding  takes  place  notwithstanding  the  utmost  pre- 
cautions. But  practitioners  who  manage  labour  properly  will  never 
find  post-partum  haemorrhage  anything  but  a  rare  occurrence. 

If  women  are  known  to  be  liable  to  flooding  they  should  be 
treated  if  possible  during  pregnancy  by  tonics,  especially  iron,  or 
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iron  and  quinine,  as  well  as  by  good  diet  and  other  hygienic  means. 
In  such  women,  a  dose  of  ergot  may  he  given  just  as  the  head  is 
reaching  the  perineum,  if  it  is  certain  that  no  obstruction  exists. 
The  same  treatment  may  also  be  adopted  in  multipara;,  when 
inertia  of  the  uterus  has  been  very  marked  throughout  labour. 
Chloroform  should  be  avoided,  as  far  as  possible,  in  the  ease  of 
women  prone  to  hemorrhage.  When  chloroform  is  given  to  the 
full  degree,  as  for  obstetric  operations,  anaesthesia  should  not  be 
deep  at  the  final  stage  of  delivery,  and  the  uterus  should  not  be 
emptied  too  quickly,  but  allowed  to  expel  (in  head  presentations) 
the  body  of  the  child.  The  most  important  part  of  all  in  the 
prophylaxis  of  hemorrhage  is  that  the  physician  should  manage 
the  third  stage  of  labour  correctly  according  to  the  principles 
already  described,  following  down  the  fundus  uteri  with  his  hand 
at  the  expulsion  of  the  child,  and  keeping  a  watch  upon  the  uterus 
until  the  placenta  is  expelled,  and  permanent  contraction  is  secured. 
While  engaged  in  tying  the  funis,  or  resuscitating  an  asphyxiated 
foetus,  he  should  direct  the  nurse  or  other  assistant  to  keep  up 
pressure  upon  the  fundus. 

Ergot  is  useful  rather  as  a  prophylactic,  or  to  prevent  recurrence, 
than  in  the  presence  of  severe  haemorrhage,  for  there  is  then  no  time 
Tor  it  to  act.  If  it  is  found  difficult,  after  removal  of  the  placenta, 
to  maintain  a  sufficiently  firm  condition  of  the  uterus,  or  if  gushes 
of  blood  take  place  whenever  the  uterus  hardens,  ergot  should  be 
given.  The  most  rapid  method  is  to  inject  two  grains  or  more  of 
ergotin  deeply  into  the  gluteal  muscles.  For  this  purpose,  Savory 
and  Moore's  gelatine  discs,  or  the  solution  of  ergotin  prepared  by 
Huggett  of  Liverpool,  are  convenient  forms.  in  the  absence  of 
ergotin,  a  drachm  dose  of  the  liquid  extract  of  ergot  may  be  given, 
and  repeated,  if  necessary,  or  a  fresh  infusion  may  be  made  of  sixty 
grains  of  powdered  ergot,  and  the  powder  and  infusion  administered 
together.  The  liquid  extract,  diluted  with  an  equal  part  of  water, 
may  also  be  used  hypodermically.  A  wineglassful  of  vinegar,  taken 
by  the  mouth,  has  .sometimes  been  found  to  check  hemorrhage 
rapidly.  It  may  probably  cause  a  reflex  effect  upon  the  uterus: 
Tn~  any  case  in  which  flooding  is  anticipated,  a  hypodermic  syringe 
should  be  ready,  filled  with  a  solution  of  ergotin,  and  iodoform 
gauze  for  plugging  the  uterus  or  solution  of  perchloride  of  iron, 
should  also  be  prepared.    In  all  cases  hot  water  should  be  at  hand. 

It  has  been  observed  that  a  probability  of  haemorrhage  is  indicated  "  ' 
J_f  the  pulse  remains  rapid  after  delivery,  instead  of  falling  to  a  quiet/'' i  ju- 
rate     Whenever  this  condition  is  observed,  therefore,  the  condition 
of  the  uterus  should  be  watched  for  a  longer  time  than  usual,  and  a  ;\. 
dose  of  eigot  may  be  given  with  advantage. 
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Treatment. — The  essential  point  in  treatment  is  to  secure  con- 
traction of  the  uterus,  and  by  far  the  greater  part  of  the  value  of  all 
the  means  used  for  the  arrest  of  haemorrhage  consists  in  their  efficacy 
in  producing  this  effect.    The  first  expedient  to  be  tried  is  that  of 
|    direct  manual  stimulation  to  the  uterus.    The  patient  should  be  . 
placed  on  her  back,  and  the  uterus  grasped,  compressed,  and  kneaded 
with  both  hands.    Care  must  be  taken  not  to  cause  inversion  of  the 
relaxed  uterus  by  pressing  downward  one  part  of  the  fundus.  If 
this  treatment  does  not  quickly  succeed  in  producing  hardening  and 
contraction,  one  hand  should  be  introduced  into  the  uterus,  all  clots 
1  turned  out,  and  the  placenta  removed,  if  it  has  not  previously  been 
expelled.    The  uterine  walls  are  then  compressed  between  the  out- 
side hand,  and  that  in  the  uterine  cavity,  the  latter  affording  an 
additional  stimulus  to  contraction.    If  the  placenta  has  been  ex- 
pelled the  uterine  walls  should  be  examined,  while  m  a  state  oi 
contraction,  to  make  sure  that  no  portion  of  placenta  or  membranes 
remains  attached.    When  this  has  been  done,  and  fair  contraction 
secured,  the  hand  should  be  slowly  withdrawn  into  the  vagina,  and 
the  fino-ers  placed  in  the  posterior  cul-de-sac,  so  that  the  cervix  is 
received  in  the  hollow  of  the  hand.    The  fundus  is  then  drawn 
forward  toward  the  pubes  in  the  grasp  of  the  external  hand,  and 
the  uterus  compressed  in  the  direction  of  its  axis  until  retraction  is 
secured,  and  the  cavity  closed. 

If  bimanual  compression  does  not  produce  adequate  contraction, 
v  or  if  relaxation  and  hemorrhage  recur,  stimulation  by  c^orheat 
b  should  be  tried.  Both  cold  and  heat  stimulate  the  uterus  to  con- 
tract :  but,  of  late,  the  use  of  cold  has  been,  to  a  great  extent, 
superseded  by  the  injection  of  hot  water.  Cold,  however,  may  be 
used  for  slight  cases,  and  as  a  first  measure,  since  it  can  be  applied 
more  quickly.  The  patient  should  not  be  drenched  with  cold 
water  ;  but  a  towel  dipped  in  cold  water  may  be  suddenly  applied 
to  the  buttocks"  or  abdomen  ;  or,  if  ice__is  at  hand,  a  piece  ot  Bfl 
may  be  applied  in  the  same  way. 

Intrauterine  injection  of  hot  water  has  been  found  a  valuaWf 
means  of  exciting  uterine  contraction,  and  has  apparently,  m  man) 
cases,  averted  the  necessity  for  the  injection  of  a  solution  of  iron.  J 
large  basinful  of  water  should  be  ready,  and  the  temperature  should 
be  from  110°  to  115°  F.,  or  the  water  may  be  used  as  hot  as  me 
wTan^aT-Wpatientis  hips  may  be  ^ 
of  the  bed  in  the  lateral  position,  and  a  mackmto  h  a  an,, 
convey  the  water  to  a  footpan  below.    A  long  tube  should  be 
winch  can  be  passed  up  to  the  fundus  uteri,  and  has  a ^urv ec^l 
sponding  to  that  of  the  genital  canal,  either  a  -^Jube  ^  J 
Hayes'  (Fig.  258,  p.  749),  or  one  of  vulcanite  or  glass.    Ihc  nun 
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tiibe  has  the  advantage  that  the  perforations  at  the  end  can  he  made 
smaller  and  more  numerous,  the  vulcanite  or  glass  tuhe  that  it  is 
not  corroded  if  used  for  injections  of  mercury  or  iodine.  In  the 
ahsence  of  a  special  tube,  the  ordinary  Higginson's  syringe  can  he 
used,  hut  it  will  be  necessary  to  pass  the  vaginal  tube  wholly  into  the 
uterus.  The  water  is  then  to  be  injected  in  considerable  quantity, 
several  quarts  at  least,  until  contraction  is  produced,  care  being 
taken  to  avoid  the  injection  of  air. 

A  new  treatment  has  been  introduced  for  those  extreme  cases  of  post- 
partum ha3morrhage  in  which  all  ordinary  means  fail  to  excite  uterine 
contraction,  and  in  which  the  only  available  treatment  has  hitherto 
been  the  use  of  perch  loride  of  iron  or  other  styptic,  namely,  plug- 
ging the  uterus.  At  first  sight,  this  appears  to  be  at  variance  with 
the  principle  that  the  only  security  against  haemorrhage  is  retraction 
of  the  uterus,  and  that  distension  of  that  organ  promotes  further 
bleeding.  The  explanation  of  its  success  is  that  the  contact  of  a 
rough  material  with  its  interior  is  a  very  powerful  stimulus  to 
uterine  contraction,  and  that  the  uterus  therefore  does  not  allow 
itself  to  be  greatly  distended. 

The  safest  material  to  use  is  iodoformj^auze  in  long  and  rather  broad 
strips.  In  the  absence  of  this,  muslin,  lint,  or  any  available  material 
may  be  used.  It  should  be  dusted  over  with  iodoform.  If  several 
strips  are  used,  a  tape  should  be  tied  to  each,  to  facilitate  withdrawal. 
The  plug  should  be  carried  completely  up  to  the  fundus,  and  as 
much  introduced  as  can  be  packed  into  the  uterus,  clots  having 
first  been  cleared  out.  It  must  always  be  remembered  that  plug- 
ging the  vagina  is  absolutely  disastrous  in  post-partum  haemorrhage, 
and  that  it  woidd  be  equally  bad  practice  to  plug  only  the  lower 
part  of  the  uterus,  leaving  the  top  of  the  fundus  unfilled.  The 
plug  niay  ^e  m  Sltn  twenty-four  hours.  On  its  removal,  the 
uterus  should  be  irrigated  with  perchloride  of  mercury,  1  in  2,000. 

Diihrssen*  records  65  cases  of  post-partum  haemorrhage  treated 
by  the  uterine  plug,  with  6  deaths,  of  which  one  only  was  from 
septicaemia.  It  appears  probable  that,  in  skilled  hands,  this  treat- 
ment may  prove  less  dangerous  than  the  injection  of  perchloride  of 
iron,  but  there  is  as  yet  little  evidence  on  the  subject  in  Britain. 
The  proportion  of  deaths  in  cases  so  treated  affords  little  guide, 
because  different  observers  may  estimate  differently  the  severity  of 
haemorrhage  which  requires  extreme  measures.  The  best  proof  of 
the  efficacy  of  the  new  treatment  would  be  the  diminution  by  its 
means  of  the  proportion  of  deaths  from  post-partum  haemorrhage  to 
deliveries  on  a  very  large  scale,  as  in  the  statistics  of  the  large 
maternity  charities. 

•  Summlung  klinisohe  Vortriig-e.  1890. 
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The  alternative  to  plugging  the  uterus  in  extreme  cases  of  haemor- 
rhage is  the  injection  of  perchloride  of  iron,  or  other  styptic.  It 
has  been  claimed  for  this  that  it  arrests  haemorrhage  by  producing 
thrombosis  in  the  mouths  of  the  vessels,  but  it  is  probable  that  its 
main  action  is  that  it  is  a  still  more  powerful  stimulus  than  all 
ordinary  means  to  uterine  contraction.  There  are  three  serious 
risks  in  the  injection  of  perchloride  of  iron,  and  itTshould  not 
therefore  be  used  unless  all  ordinary  means  have  been  tried  in 
vain,  and  the  patient  is  in  imminent  danger  of  death.  First,  a 
coagulum  may  be  carried  from  a  uterine  sinus,  and  cause  pulmonary 
embolism.  Sudden  death  from  this  cause  has  occasionally  followed 
the  injection.  Secondly,  the  solution  may  pass  along  the  Fallopian 
tubes,  and  set  up  peritonitis.  This  appears  less  likely  to  occur  hi 
the  puerperal  than  in  a  non-puerperal  uterus,  in  which  the  Fallo- 
pian tubes  are  more  likely  to  be  patulous  from  disease.  Thirdly, 
the  clots  formed  by  the  iron  solution  in  the  uterus,  as  well  as  the. 
thrombi  in  the  vessels,  are  apt  to  decompose  and  set  up  septicemia. 

It  is  better  to  use  a  moderately  strong  solution  than  a  weak  one, 
since  it  "is' ""more  likely  to  cause  uterine  contraction,  and  not  pene- 
trate so  far  into  the  vessels.  One  part  of  the  liquor  ferri  perchloridi 
fortior  to  three  or  four  of  water  may  be  used,  or  the  solid  per- 
chloride'of  iron  may  be  dissolved  in  about  eight  parts  of  water. 
This  forms  a  less  irritating  solution,  but  takes  longer  to  prepare. 
MonselTs  solution,*  the  liquor  ferri  subsulphatis  of  the  "United 
States  Pharmacopoeia,  is  also  a  very  powerful  styptic  with  little 
irritating  effect.    This  may  be  diluted  with  three  or  four  parts  of 

water.  , 
The  uterus  should  first  be  cleared  as  much  as  possible  from  blood 
and  clots.  Then  a  few  syringefuls  of  water  may  first  be  introduced, 
to  wash  out  the  remaining  blood.  Next  the  end  of  the  Higginson  s 
syringe  is  transferred  to  the  vessel  containing  the  iron  solution,  and 
the  injection  of  that  immediately  proceeded  with.  If  the  lnemor- 
rhage  stops,  there  should  be  no  further  compression  or  manipulation 
of  the  uterus,  lest  the  thrombi  formed  should  be  displaced  from  the 
vessels. 

For' the  intra-uterine  injection,  either  of  water  or  iron  solution,  it 
is  best  to  use  a  long  vulcanite  or  metal  tube,  having  its  end  pierced 
by  small  holes,  as  in  the  case  of  the  injection  of  hot  water  Aitei 
the  injection  of  the  iron  solution,  the  uterus  should  be  washed  out 
daily  with  an  antiseptic  solution  through  the  puerperal  period,  m 

*  This  is  prepared  in  a  similar  way  to  the  liquor  fen-i  persulphatis  of  the Britg 
PhaScopiafbut  the  ingredients  are  -  Proportioned 

oxvsulphate.  The  proportions  are:  sulphate  of  iron,  ^J^^^g, 
510  grains ;  nitric  acid,  7S0  grains.  Water  is  added  to  make  up  12  fluid  ounc  s. 
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order  to  prevent  decomposition  of  the  clots,  or  get  rid  of  them  as 
soon  as  possible. 

The  danger  attending  the  use  of  the  iron  injections  has  been 
variously  estimated  by  different  authorities.  In  23,951  deliveries 
in  the  Guy's  Hospital  Charity  it  was  used  12  times.  In  all  in- 
stances it  stopped  the  bleeding  ;  but  in  5  it  did  not  prevent  death 
from  haemorrhage.  One  patient  died  from  septicBBmia  on  the  26th 
day.  The  remaining  6  recovered  ;  but  in  3  of  them  transient 
febrile  symptoms  occurred  on  the  second  or  third  clay.  It  did  not 
appear  that  the  injection  precipitated  death  in  any  case. 

It  is  recommended  by  some  authorities  not  to  inject  the  iron 
solution,  but  to  introduce  it  into  the  uterus  by  means  of  a  sponge 
or  other  form  of  swab,  which  is  either  withdrawn  after  being 
squeezed,  or  left  in  the  uterus  until  it  is  expelled.  Others 
again  have  introduced  a  uterine  plug  soaked  in  the  iron  solution. 
The  method  of  injection,  however,  appears   to  afford  the  surest 


Fig.  258. — Hayes'  silver  tube  for  injecting  uterus. 


means  of  distributing  the  styptic  over  the  whole  of  the  bleeding 
surface. 

Other  liquids  have  been  used  for  introduction  into  the  uterus, 
either  by  means  of  swabs  or  by  injection,  in  order  to  act  as 
powerful  stimulants  to  contraction  by  their  contact  with  the 
internal  surface,  not  by  producing  coagula.  Among  these  are 
tiiicturej^jadmejm^jvjnegar^  They  do  not  arrest  the  bleeding 
with  so  much  certainty  as  the  iron  solution,  but  vinegar  has  the 
advantage  that  it  is  generally  procurable  in  any  house,  if  the  iron 
salt  is  not  at  hand. 

Treatment  of  resulting  anosmia. — In  slight  cases  of  haemorrhage 
it  is  sufficient  to  give  liquid  nourishment  as  soon  as  possible. 
Beef-tea  or  fluid  meat,  with  plenty  of  salt,  answers  well,  since  it 
allows  water  and  saline  constituents  to  be  absorbed  quickly  and 
replenish  the  volume  of  the  blood.  It  is  well  also  to  give  a  close 
of  opium  or  subcutaneous  injection  of  morphia,  in  order  to  quiet 
the  circulation,  and  relieve  the  nervous  irritability  which  results 
from  haemorrhage. 
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In  graver  cases,  in  which  there  is  temporary  syncope,  failure  of 
pulse,  extreme  pallor,  vomiting,  or  great  restlessness,  the  chief 
indication  is  to  maintain  the  action  of  the  heart  and  avert  fatal 
syncope.    In  the  great  majority  of  cases  of  postpartum  haemorrhage 
the  patients  recover  if  they  do  not  die  from  syncope  within  an  hour 
or  two.    Sometimes,  however,  it  appears  that  not  enough  blood- 
corpuscles  are  left  to  permanently  carry  on  respiration  or  maintain 
the  nutrition  of  the  heart.    Then,  although  the  pulse  may  improve 
for  a  time,  it  fails  again,  and  the  patient  dies  sometimes  alter  a 
considerable  number  of  hours.    This  result  is  more  likely  if  there 
has  been  ante-partuni  haemorrhage,  for  then  the  loss  is  generally 
more  gradual,  and  a  patient  may  be  more  completely  drained  ot 
blood  without  the  immediate  production  of  fatal  syncope. 

The  first  point  is  to  counteract  anaemia  of  the  bram  by  depressing 
the  head  All  pillows  should  be  taken  away,  and  the  head  shou  d 
not  be  raised  at  all  for  any  purpose,  such  as  the  giving  of  nourish- 
ment, till  it  is  certain  that  all  danger  has  passed  away  It  is 
useful  also  to  raise  the  foot  of  the  bed  upon  blocks  so  that  the 
head  may  be  lower  than  the  body.  Alcohol  should  be  avoided 
until  the  haemorrhage  is  arrested.  When  that  is  done,  brandy  may 
be  -iven  if  the  patient  is  not  sick.  If  she  is  sick,  or  if  brandy 
does  not  suffice  to  revive  the  pulse,  subcutaneous  injections  of  ether 
should  be  given.  Twenty  minims  may  be  used  at  a  time,  and  he 
injections  repeated  as  required.  In  the  absence  of  ether,  brandy 
may  also  be  injected  subcutaneously. 

Anto-transfusion.- If  the  pulse  still  indicates  danger,  notwith- 
standnrTtbe^of  stimulants,  there  is  a  valuable  resource  m  a 
method  which  has  been  called  auto-transfusion.  This  consists  m 
bandaging  the  limbs,  so  as  to  save  a  larger  proportion  of  the  blood 
■SnrmTueafnad  vessels  of  the  brain.  The  legs  should  be 
bancW  from  the  feet  to  the  hips.  Esmarch's  elastic  bandage 
is  Ernest  effective,  but,  in  its  absence,  a  calico  bandage  firmly 
applied,  may  be  used.  The  arms  may  also  be  bandaged  m  the 
some  way.  The  bandages  may  be  allowed  to  remain  forsome 
hours,  until  the  patient  has  been  able  to  retain  nourishment!^ 

^rtf^lf  Wood-When  all  other  means  fail,  life  may 
■Sl^  transfusion  of  blood.    This  oper^ 
however,  when  performed  by  any  of  the  methods  which  ha  e  wodj 
heen  adopted,  involves  a  risk  of   killing  the  patient    1  . 
embolism  of  the  pulmonary  artery  instead  of  curing  lu  k  kL 

sometimes  recover,  even  without  transfusion,  whea .  their  • 
appeared  almost  hopeless.    Hence  it  is  always  difficult  t be  surj 
ii  cases  of  transfusion  recorded  as  successful,  whether  the  opeiation 
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lias  really  saved  the  life  of  the  patient.  It  is  probable  that,  in  some 
instances,  it  has  rather  increased  than  diminished  her  danger.  In 
others,  again,  there  is  reason  to  believe  that  it  has  actually 
accelerated  death. 

The  most  perfect  method  of  transfusion  theoretically  is  that 
recommended  by  Prof.  Sclnifer,*  as  the  result  of  the  investigation 
of  the  subject  made  by  him  in  1879  on  behalf  of  the  Obstetrical 
Society  of  London.  Prof.  Schafer  recommends  arterial  transfusion 
from  the  dorsalis  pedis  artery  of  the  donor  into  that  of  the  receiver. 
The  arteries  of  each  are  first  to  be  exposed  and  separated  from  the 
sheath  for  about  three-quarters  of  an  inch.  The  distal  ends  of  the 
exposed  portions  of  artery  in  both  are  then  to  be  tied,  ligatures 
are  to  be  placed  loosely  round  the  upper  ends  also,  and  these  upper 
ends  are  to  be  secured  by  spring  clips.  The  transfusion  apparatus 
itself  consists  simply  of  an  india-rubber  tube  having  a  glass 
cannula  at  each  end.  Each  cannula  has  a  tapering  bevelled 
extremity,  with  a  groove  near  the  end  to  hold  the  ligature.  Both 
arteries  are  to  be  divided  below  the  spring  clips,  and  one  cannula 
is  to  be  tied  into  the  artery  of  the  donor,  the  other  into  that  of  the 
receiver,  the  ends  of  both  being  directed  towards  the  heart.  The 
clips  are  then  to  be  opened  for  about  a  minute,  or  a  little  longer  if 
it  seems  desirable,  the  effect  on  the  pidse  of  the  donor  and  receiver 
being  watched  meanwhile.  Both  arteries  are  then  to  be  tied 
just  above  the  clips,  and  finally  the  cannulas  are  to  be  cut  out  and 
removed,  together  with  the  pieces  of  artery  into  which  they  are 
tied. 

The  advantages  of  arterial  transfusion  performed  after  this 
method  are  the  following : — The  blood  transfused  is  oxygenated  ; 
the  flow  through  the  tube  being  rapid,  under  arterial  pressure, 
clotting  is  not  so  likely  as  in  transfusion  from  vein  to  vein  ;  if  any 
clots  are  formed,  they  produce  embolism  only  of  peripheral  vessels 
and  do  not  kill  the  patient ;  and  the  arterial  tension  of  the  receiver 
is  more  immediately  raised  than  if  the  blood  had  first  to  make  its 
way  from  a  vein.  The  tendency  to  syncope  is  therefore  more 
quickly  averted. 

The  great  drawback  to  the  operation  is  that  it  is  a  somewhat 
serious  one  for  the  donor  as  well  as  the  receiver,  and  that,  since 
it  is  performed  on  the  foot,  it  requires  him  to  be  kept  quiet  in  bed 
afterwards.  Circumstances  often  will  not  allow  this.  Also  in  a 
restless  and  pulseless  patient,  not  under  the  influence  of  an  ana3s- 
thetic,  the  dorsalis  pedis  artery  might  be  even  more  difficult  to 
dissect  out  than  a  superficial  vein. 

*  Obstet.  Trans.,  Vol.  XXI. 
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As  the  next  hest  method,  Prof.  Schafer  recommends  direct 
transfusion  from  vein  to  vein  through  a  simple  elastic  tube.  The 
tube  and  glass  cannula-  are  the  same  as  in  the  former  case.  Both 
veins  are  to  he  exposed,  the  cannula  is  to  he  tied  into  the  vein  of 
the  donor,  hut  only  held  in  that  of  the  receiver.  Blood  is  to  be 
allowed  to  flow  for  about  three  minutes,  or  until  the  condition  of 
the  donor  or  that  of  the  receiver  shows  that  sufficient  has  been 
transfused. 

I  have  used  of  late  the  apparatus  shown  in  Fig.  259,  p.  753,  which 
is  a  modification  of  that  suggested  by  Prof.  Schafer  for  venous  trans- 
fusion.   The  cannula,  instead  of  being  glass  cannula  which  have 
to  be  tied  into  the  veins,  are  tapering  silver  cannulas,  like  those  of 
Aveling's  apparatus.     The  receiving  cannula  is   shown    at  c, 
Fig   259  ;  the  delivery  cannula  at  D.    The  former  has  a  round 
opening  at  the  end,  not  liable  to  be  closed  by  the  wall  of  the  vein 
falling  against  it.    The  bevelled  extremity  of  the  delivery  cannula, 
d  is  easier  to  slip  into  the  empty  vein  of  the  patient.    The  terminals, 
a'  b  fit  into  the  cannulas.    They  are  perfectly  smooth  inside,  and 
the  ends  are  made  as  thin  as  possible,  so  that,  when  they  are  fitted 
into  the  cannula,  there  is  scarcely  any  projecting  rim  within  the 
lumen  of  the  tube,  either  on  the  side  of  the  elastic  tube  or  on  that 
of  the  cannula.    The  outside  of  the  terminal  is  grooved,  so  that  it 
is  readily  held  by  the  finger  and  thumb  to  insert  it  into  the 
cannula     The  india-rubber  tube  should  not  be  more  than  five  or 
six  inches  long,  so  that  the  chance  of  clotting  may  be  diminished  as 
much  as  possible.    This  arrangement  has  certain  advantages  com- 
pared with  more  elaborate  instruments,  the  india-rubber  of  which  is 
apt  to  be  found  cracked  and  useless  when  required  for  use  after  an 
interval     In  this  apparatus,  the  tube  can  be  renewed  from  time  to 
time  without  appreciable  cost,  or,  if  necessary,  it  can  always  be 
replaced  with  a  piece  of  ordinary  drainage  tube.    The  whole 
apparatus  occupies  scarcely  any  room,  and  may  without  incon- 
venience be  carried  constantly  in  the  obstetric  bag. 

Besides  the  transfusion  apparatus,  the  following  instruments  are 
required  a  sharp  scalpel,  fine  dissecting  forceps,  a  pair ^  of  sharp- 
pointed  scissors,  two  probes  or  aneurism  needles,  a  small  director 
for  striding  the  cannula  into  the  vein,  if  necessary,  and  sponges. 
Two  assistants  are  required,  one  to  keep  the  patient's  arm  steady, 
one  to  hold  the  cannula  in  the  donor's  arm. 

Operation.-^  mode  of  procedure  should  be  as  follows  :-Plac| 
the  tube  with  the  cannula  attached,  in  a  hot  solution  of  common  satt 
or  carbonate  of  soda  (gr.  Ix.  ad  Oj.).    When  the  tube  is  Ml,  and  al 
a  r  removed  from  it,  place  a  spring-clip  on  it  at  each  end  close  to  the 
terminal     Take  the  left  arm  of  the  donor  and  the  right  arm  of  the 
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patient,  and  choose  the  vein  in  each  which  is  most  prominent. 
Generally  the  median  basilic  will  answer  the  purpose.  Tie  tapes 
round  the  arm  of  the  patient,  first  above  and  then  below  the  vein  to 
be  opened.  Make  a  transverse  incision  over  the  vein,  and  prepare 
the  vein  by  exposing  a  portion  of  it,  and  passing  an  aneurism  needle 
or  probe  underneath  it.  When  the  veins  are  empty,  especially  if 
there  is  much  superficial  fat,  finding  this  vein  is  the  most  difficult 
part  of  the  operation.  Then  tie  a  tape  round  the  arm  of  the  donor, 
above  the  vein  which  is  to  be  opened.    Expose  the  vein  in  the  same 


Fig.  259.— The  Author's  transfusion  apparatus. 

way  as  that  of  the  patient,  and  pass  a  probe  underneath  it.  Now 
let  the  donor  sit  by  the  bedside,  and  place  his  arm  close  to  that  of 
me  patient,  the  fingers  pointing  in  the  same  direction.  Take  the 
delivery  cannula,  d,  out  of  the  saline  solution,  open  the  patient's 
vein  by  an  oblique  snip  with  sharp-pointed  scissors,  and  see  that  the 
cannula  slips  readily  into  it  toward  the  proximal  side  of  the  opening 
Keplace  the  cannula  in  the  saline  solution,  and  remove  the  tape 
above  the  openmg  in  the  vein.  Now  take  the  transfusion-tube  with 
both  cannula  attached,  open  the  donor's  vein  with  an  oblique  snip 

SmSTS  T  reCeiviriS  Cannula>  C>  int0  ifc>  towriil  the 

dtTu    •^ifpSn*  passing  {t  gently  on  80  far  that  *y 

JlS  1  f 8  the  vf  >  «  the  opening  in  the  vein,  and  does 
not  allow  blood  to  escape  by  the  side.    Let  an  assistant  hold  the 

3  c 
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cannula  in  place,  and  remove  the  spring-clips  from  the  tube,  keeping 
the  delivery  cannula  slightly  raised  above  the  donor's  vein,  so  that 
any  remnant  of  air  in  the  tube  may  be  expelled.  As  soon  as  blood 
begins  to  flow  from  the  delivery  cannula,  slip  the  cannula  into  the 
receiver's  vein  and  hold  it  there,  having  passed  it  in  far  enough  to 
prevent  escape  of  blood  by  the  side  as  in  the  case  of  the  receiving 
cannula.  The  flow  will  be  aided  if  the  patient's  arm  is  raised 
slightly  above  the  level  of  the  shoulder. 

With  this  method  the  quantity  of  blood  transferred  cannot  be 
measured.    We  must  judge  when  to  conclude  the  operation  partly 
by  the  effect  on  the  pulses  of  donor  and  patient,  and  partly  by  time. 
I  have  found  about  five  or  six  minutes'  flow  to  be  sufficient.  The 
cannula  are  then  withdrawn,  the  tapes  removed  Trom  the  arms  and 
each  vein  is  closed  by  a  pad  and  bandage  as  after  venesection  With 
this  apparatus,  as  with  others,  a  clot  is  liable  to  be  formed  in  the 
tube  after  the  flow  has  proceeded  for  some  minutes.   But  it  remains 
in  the  tube  and  is  not  carried  into  the  patient's  circulation  to  pro- 
duce pulmonary  embolism,  as  it  is  when  any  form  of  pump  is  used 
The  effect  is  only  to  arrest  the  flow.    If  it  is  desired  to  ascertain  it 
the  flow  is  still  going  on,  this  may  be  done  by  separating  for  a 
moment  the  terminal  from  the  delivery  cannula  (d). 

Transfusion  from  vein  to  vein  has  hitherto  generally  been  per- 
formed bv  an  apparatus  in  which  the  operator  accelerates  the  how 
of  blood  by  squeezing  a  bulb,  as  in  Aveling's  and  Koussels  instru- 
ments.   Although  successful  transfusions  have  been  performed  with 
these,  there  is  always  a  risk  that  clots  may  be  pumped  into  the 
circulation,  and  cause  pulmonary  embolism  Mnnj 
Mediate  transfusion  of  blood.-The  plan  of  using  defibrmated  blood 
for  transfusion  is  a  tempting  one  on  account  of  its  facility.     It  has 
the  advantages  that  the  operation  for  the  donor  is  that  of  simple 
venesection  ;  that  the  blood  maybe  prepared  m  another  room,  so 
that  if  the  donor  is  the  husband,  his  nerves  may  not  be  shaken  by 
the  sight  of  his  dying  wife  ;  and  that  there  is  no  need  for  any  hurry 
or  rapidity  of  procedure.    The  disadvantages,  however,  more  than 
counterbalance  these.    They  are  that  the  white  corpuscles  at  any 
rate  are  more  or  less  disintegrated  ;  that,  even  after  defibrination  for 
fit  nrinutes   other  small  clots  are  liable  to  be  formed  and  to 
Produce  embolism;  that  the  same  result  maybe  caused  thiough 
produced  in  the  patient's  blood  by  the 

and  finally,  that  septic  germs  may  be  introduced  with  the  blood- 
^however  there  is  imminent  prospect  of  the  patient  d^,^j 
the  only  donor  to  be  obtained  is  too  agitated  and  unsteady  o  go 
Jhrou^the  operation  of  direct  transfusion,  mediate  transfusion  wiB 
o-ive  a  chance  of  saving  the  patient. 
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The  simplest  and  best  apparatus  to  use  is  the  delivery  cannula  (d) 
and  terminal  (b)  of  the  same  transfusion  apparatus  (Fig.  259,  p.  753,) 
connected  by  a  piece  of  india-rubber  tube  about  three  feet  long  with 'a 
large  glass  funnel.    The  procedure  should  be  as  follows  .-—The 
funnel  and  tube  are  immersed  in  saline  solution,  so  as  to  expel  all 
air  from  the  tube,  and  a  spring  clip  is  placed  at  the  lower  end  of 
the  tube  close  to  the  terminal.     The  patient's  vein  is  exposed  and 
prepared  as  before.    The  donor  is  then  bled  to  about  twelve  or 
fourteen  ounces.    The  blood  is  received  in  a  bowl,  and  stirred 
gently  with  a  clean  fork  for  about  five  minutes.   It  is  then  filtered 
through  a  piece  of  muslin,  first  moistened  with  the  saline  solution, 
into  a  jug,  which  is  placed  hi  a  basin  of  warm  water.    The  tube  is 
now  beld  with  the  funnel  uppermost,  and  the  blood  poured  into  the 
funnel.    The  spring-clip  is  opened  until  blood  begins  to  appear  at 
the  cannula,  then  closed  again.    Next  the  patient's  vein  is  opened, 
the  cannula  slipped  into  it,  and  the  spring-clip  removed.    As  the 
blood  falls  in  the  funnel,  it  must  be  kept  replenished  from  the  jug 
till  all  has  been  injected.    The  flow  is  accelerated  by  raising  the 
funnel.    To  prevent  the  injection  of  small  clots  formed  after  defi- 
brination, it  is  a  good  plan  to  place  a  small  piece  of  muslin  in  the 
funnel,  so  as  to  filter  the  blood  again  at  the  last  moment. 

Intra-venous  injection  of  saline  fluid.— The  plan  of  injecting  a 
saline  solutmHlntoThe  veins  "Is  certamTf  inferior  in  efficacy  to  trans- 
fusion of  blood.    It  is  however  free  from  the  risk  which  attends  the 
other  operation.    Such  injections  tend  to  counteract  the  tendency 
to  fatal  syncope  resulting  from  emptiness  of  the  vessels,  but  not  the 
adure  of  respiration  or  of  the  nutrition  of  the  heart  from  lack  of 
Wood     They  are  probably  useless  when  the  patient  fails  a<?ain 
alter  being  at  first  revived  by  stimulants,  and  after  being  able  to 
absorb  fluid  from  the  stomach.    Even  when  used  at  the  early  sta-e 
tney  have  m  some  cases,  proved  to  be  of  temporary  benefit  only 
Ut  late,  these  intra- venous  injections  have  been  much  practised  for 
he  hemorrhage  and  collapse  of  ordinary  surgical  operations,  and 
have  been  found  to  have  a  powerful  effect  in  improving  the  pulse 
and  rallying  the  patient  from  the  collapsed  condition.   The  modern 
plan  is  to  inject  m  all  cases  a  considerable  quantity  of  the  fluid  as 
much  as  from  four  to  six  pints.   The  saline  used  may  be  common  salt 
7,     ?  IT*      SaJfc  mixed  with  one  Parfc  of  bicarbonate  of  soda' 
t,Z  ain?  ?  the1mixtlIre  may  be  dissolved  in  each  pint  of  hot 

water.  The  solution  should  be  strained  through  muslin  or  filtered 
and  injected  at  a  temperature  of  about  100°  F.  The  funnel  with 
tube  and  cannula  is  the  best  apparatus  to  use,  or  a  large  glass 
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In  Figure  260  is  shown  the  mode  of  using  an  apparatus  devised 
hy  Dr.  Horrocks  for  intra-venous  injection  of  fluid.  In  this  case, 
the  cannula  has  a  small  round,  not  a  bevelled  opening  ;  and  has  to 
be  tied  into  the  vein. 

An  equally  good  effect  has  been  claimed  for  the  plan  of  injecting 
a  saline  fluid  into  the  cellular  tissue.   A  special  apparatus  has  been 


Tig-.  260. 


-Horrocks  apparatus  for  intra-venous  injection. 


*.  i       i*iB  but  one  can  be  improvised  with  a  piece  of  drainage 
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quantities,  in  order  to  secure,  if  possible,  its  retention  and  absorp- 
tion. At  first,  not  more  than  a  table-spoonful  should  be  given  at  a 
time.  Fluid  meat  or  beef-tea  may  be  given  at  first,  milk  or  gruel  a 
little  later,  brandy  being  added  if  the  pulse  flags.  The  head  must 
be  kept  low  until  all  danger  of  syncope  has  passed. 

Secondary  puerperal  haemorrhage. — Secondary  puerperal 
hemorrhage  may  occur  at  any  time  within  the  puerperal  period, 
sometimes  even  several  weeks  after  delivery.  The  bleeding  may  be 
caused  by  detachment  of  thrombi  from  the  vessels  at  the  placental 
site,  or  the  blood  may  come  from  other  parts  of  the  mucous  mem- 
brane. The  haemorrhage  may  take  the  form  of  excessive  lochia! 
discharge,  ^or  a  profuse  loss  may  come  on  unexpectedly. 

Causation. — Hemorrhage  may  arise  from  any  cause  producing 
active  or  passive  congestion  of  the,  ntprns.  Among  these  are  over- 
exertion, getting  up  too  early,  mental  excitement,  inversion  ofthlT 
uterus,  laceration  and  inflammation  of  the  cervix,  retroflexion  of  the 
uterus,  retention  of  clots  within  the  uterus,  sometimes  merely  a 
relaxed  condition  of  uterus,  or  softened  congested  state  of  the  mucous 
membrane.  The  most  important  cause  of  all  is  the  retention  of  a 
l'iyr  of  adherent  placenta  or  membranes.  This  cause  should  be 
suspected  as  probable  if,  after  a  normal  lochial  discharge  at  first,  a 
profrtse  loss  comes  on  after  ten  or  fourteen  days.  Constitutional 
conditions,  such  as  albuminuria,  may  also  predispose  to  secondary 
hemorrhage. 

Treatment. — A  vaginal  examination  should  always  be  made,  and 
if  the  cervix  still  admits  the  finger,  and  the  loss  is  considerable,  the 
uterine  cavity  should  be  explored.  If  the  cervix  is  found  closed, 
and  the  loss  not  excessive,  the  patient  should  be  kept  perfectly'  at 
rest,  and  styptics,  such  as  the  liquid  extract  of  ergot  in  half  drachm 
or  drachm  doses,  or  tincture  of  cannabis  indica  in  fifteen  minim 
doses,  should  be  administered.  Any  retroflexion  of  the  uterus 
should  be  rectified  by  a  pessary. 

If  this  treatment  fails  to  arrest  the  loss,  or  if  the  bleeding  is 
excessive,  the  interior  of  the  uterus  should  be  explored,  the  cervix 
being  first  dilated  by  Hegar's  dilators  or  a  tent  if  necessary.  If 
involution  has  proceeded  to  a  considerable  extent,  it  will  be  possible 
to  reach  the  fundus  without  introducing  more  than  the  index  finger 

into  the  vagina,  as  in  the  case  of  an  abortion  (see  pp.  399  403) 

If  the  uterus  is  still  large,  it  will  be  necessary  to  pass  the  half 
hand  or  whole  hand  into  the  vagina.  For  this  purpose,  an  anes- 
thetic must  be  administered,  if  necessary.  If  any  placenta  or 
membrane  is  found  within,  it  must  be  carefully  broken  down  by 
the  finger  and  removed.  This  will  generally  suffice  to  arrest  the 
hemorrhage.     If  only  a  softened,  congested  state  of  mucous  mem- 
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brane  is  found,  tlie  uterine  cavity  may  be  swabbed  with  a  strong 
tincture  of  iodine,  introduced  up  to  the  fundus  by  means  of  a 
Playfair's  probe  or  uterine  sound  wrapped  with  absorbent  cotton. 
If  tbis  application  still  fails  to  arrest  bleeding,  a  solution  of 
perchloride  of  iron  may  be  used  as  in  the  case  of  primary  post- 
partum haemorrhage  (see  p.  748).    In  most  cases  application  of  the 
iron  solution  by  a  swab  of  cotton  will  be  sufficient ;  but,  if  neces- 
sary, it  may  be  injected  into  the  uterus.    If  the  plan  of  injection 
is  adopted,  a  Budin's  double-action  catheter  (Fig.  144,  p.  405), 
or,  in  the  absence  of  this,  a  large  gum-elastic  catheter  may  be 
attached  to  a  syringe  by  an  india-rubber  tube,  and  the  catheter 
passed  into  the  uterus.    If,  however,  the  cervix  is  still  wide,  the 
vulcanite  or  metal  tribe  may  be  used,  as  in  primary  post-partmn 
haemorrhage.     It  is  essential  that  the  cervix  should  be  wide  enough 
to  allow  free  escape  of  the  solution.    A  still  safer  plan  is  to  inject 
only  by  hydrostatic  pressure,  by  means  of  a  funnel,  and  an  elastic 
tube  four  feet  long,  attached  to  the  catheter.    In  either  case,  care 
should  be  taken  to  fill  the  tube,  so  far  as  possible,  with  the  fluid, 
and  to  avoid  the  injection  of  air. 


CHAPTER  XXXIX. 


PUERPERAL  FEVERS. 

The  nature  of  the  disease  known  as  puerperal  fever  has  been  the 
subject  of  much  controversy.  The  view  that  it  is  a  specific  zymotic 
disease,  analogous  to  small-pox  or  scarlatina,  but  liable  only  to  affect 
puerperal  women,  has  been  generally  abandoned.  The  modern 
view  is  that  the  affections  which  have  been  included  under  the 
title  of  puerperal  fever  or  metria  are  analogous  to  the  febrile 
disturbances  which  may  follow  surgical  wounds,  and  are  due, 
for  the  most  part,  to  absorption  at  some  surface,  either  that  of  the 
placental  separation,  or  at  lacerations  of  the  cervix,  vagina,  peri- 
neum, or  vulva. 

That  puerperal  fever,  in  its  severe  forms,  is  a  highly  contagious 
disease  there  can  be  no  doubt.  This  is  proved  both  by  the  records 
of  lying-in  hospitals  and  by  those  of  private  practice.  In  conse- 
quence of  this  disease,  the  death-rate  of  some  lying-in  hospitals  has, 
over  a  considerable  interval,  been  as  high  as  15,  20,  or  even  30 
per  cent.  In  many  instances  such  hospitals  have  had  to  be  closed 
in  consequence  of  its  prevalence,  and  in  some,  when  the  closing  has 
been  too  long  deferred,  almost  every  puerperal  patient  has  diecl  On 
the  other  hand,  recent  experience  in  lying-in  hospitals  has  shown 
that,  with  careful  use  of  modern  antiseptic  precautions  against  the 
possibility  of  contagion  being  conveyed,  mortality  may  be°as  low,  or 
lower,  in  lying-in  hospitals  than  in  private  practice.  The  conta- 
gious character  of  puerperal  fever  is  equally  proved  in  private  prac- 
tice by_  the  unfortunate  instances  in  which  a  single  case  of  the 
disease  is  followed  by  a  series  of  severe  or  fatal  cases  among  the 
patients  attended  by  the  same  person,  a  series  arrested  only  by  his 
entirely  giving  up  midwifery  practice  for  some  time. 

The  chief  aigumcnts  allowing  that  puerperal  fever  is  not  a  specific 
zymotic  disease  are  the  following  :  — (1)  the  symptoms  and  anato- 
mical lesions  of  the  disease  have  not  a  special  and  definite  character 
like  those  of  a  specific  zymotic  disease,  but  air  rather  analogous  to 
those  of  septicemia  or  pyemia  following  surgical  wounds.  (2)  A 
delmite  local  cause,  such  as  the  fleminpnaiMnn  of  retained  placenta 
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may  give  rise  to  a  disease  indistinguishable  from  puerperal  fever 
clue  to  conveyed  contagion,  and  having  the  same  anatomical  lesions. 
(3)  A  similar  condition  following  abortion  in  the  earlier  months 
gives  rise  to  a  febrile  disturbance  which  resembles  puerperal  fever, 
though  it  generally  differs  from  it  in  being  less  fatal.  (4)  Puerperal 
fever  may  be  originated  not  merely  by  contagion  conveyed  from 
other  puerperal  women,  but  by  various  kinds  of  septic  material, 
notably  by  post-mortem  poison.  This  was  specially  demonstrated 
by  Seinelweisg,  who  showed  that  among  the  patients  in  the  lying-in 
hospital  at  Vienna  attended  by  students  who  at  the  same  time  were 
attending  the  dissecting  and  post-mortem  rooms  the  mortality  was  as 
much  as  10  per  cent.  Among  those  attended  by  women  in  the 
same  institution  it  was  only  3  per  cent.  In  consequence  of  this 
evidence,  strict  rules  were  enforced  that  the  students  should  wash 
their  hands  with  disinfectants  and  not  merely  with  soap  and  water, 
and  a  great  reduction  of  mortality  was  thereby  obtained. 

Organisms  in  puerperal  fever.— Many  other  contagious 
diseases  having  been  proved  or  suspected  to  be  due  to  the  multi- 
plication in  the  blood  or  tissues  of  living  organisms,  it  might  be 
expected  that  the  same  would  be  found  to  be  true  of  the  contagious 
forms  of  puerperal  fever.  There  is  evidence  that  this  is  actually  the 
case.  The  ordinary  bacteria  which  are  the  chief  agents  in  the 
putrefaction  of  organic  fluids  do  not  live  and  multiply  in  the  tissues. 
They  are  usually  present  in  the  lochial  discharge,  and  doubtless 
tend  to  cause  suppuration  of  the  lacerations  in  the  genital  canal, 
which  would  heal  by  first  intention,  and  without  inflammation,  if 
they  could  be  kept  perfectly  aseptic.  If  the  discharge  or  if  clots 
are  retained  after  decomposition,  the  poisonous  material  produced  by 
the  bacteria  of  decomposition  is  liable  to  be  absorbed,  and  to  pro- 
duce poisonous  effects,  although  bacteria  of  this  kind  do  not  them- 
selves multiply  in  living  tissues.  The  organisms  found  within  the 
tissues  in  puerperal  fever  have  the  form  of  micrococci,  or  round 
bodies,  either  single,  or  united  in  chains  or  clusters.  These  are 
found  mingled  with  pus  cells  in  the  cellular  tissue  and  lymphatics. 
They  constitute  a  large  proportion  of  the  diphtheroid  deposits  some- 
times formed  upon  lacerations  of  the  genital  canal.  They  are 
abundant  in  the  purulent  or  semipurulent  fluid  found  in  the  perito- 
neum, and  have  been  seen  also  in  exudations  in  the  pleura,  peri- 
cardium, and  ventricles  of  the  brain.  They  are  with  dithculty 
discovered  in  the  blood  during  life,  but  they  form  a  large  element  m 
thrombi  in  the  vessels,  and  are  found  in  the  Malpighian  bodies  ot 
the  kidneys.    They  have  been  observed  also  in  the  urme. 

.  For  observations  on  the  organisms  of  puerperal  fever  and  sept  Wj$££, 
Arch,  far  Gynffik.,  Band  m. ;  Orth,  VirchoWs  Arehiv,  Band  LVIH. ,  Hc.berg, 
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The  particular  species  of  micrococci  which  have  been  found 
in  puerperal  fever  are  the  micrococci  of  suppuration,  which  are 
found  also  in  other  cases  of  septicaemia  or  pyasrnia,  Streptococcus 
pyogenes  has  been  most  often  noted,  but  staphylococcus  pyogenes 
aureus,  albus,  and  citrous  have  also  been  found.  While  the  study 
of  these  organisms  has  thrown  some  light  upon  the  nature  of  puer- 
peral fever,  it  has  not  fully  explained  the  clinical  facts  either  with 
regard  to  that  disease,  or  with  regard  to  surgical  septicasmia  and 
pyaemia.  For  these  organisms  are  found  in  simple  local  abscesses,  even 
in  a  furuncle,  they  are  common  on  the  skin,  in  the  mouth,  and  in 
other  places,  and,  sometimes  at  any  rate,  occur  in  the  vagina,  even 
when  no  previous  digital  examination  has  been  made.  According 
to  Steffeck  they  are  actually  found  in  about  half  the  cases  in  the 
vagina  of  pregnant  women,  not  previously  examined.  But  it  is  not 
found  clinically  that  there  is  the  same  risk  of  conveying  contagion 
either  to  a  puerperal  woman  or  to  a  case  of  surgical  operation  from  a 
simple  abscess  or  from  a  furuncle,  as  there  is  from  a  previous  case  of 
puerperal  fever,  from  one  of  phlegmonous  erysipelas,  or  septic  perito- 
nitis. So  far  as  our  knowledge  extends  at  present  the  most  probable 
view  appears  to  be  either  that  there  are  different  species  or  varieties  of 
microbes,  not  morphologically  distinguishable,  but  differing  in 
virulence,  that  is  to  say  in  their  power  of  establishing  themselves  in 
the  tissues  ;  or  else  that  the  microbes  can  be  cultivated  into  viru- 
lence in  the  body,  more  especially  in  that  of  a  puerperal  woman. 
The  latter  view  is  supported  by  such  facts  as  the  modification  of 
variola  into  vaccinia,  the  variation  in  the  virulence  of  conta- 
gious diseases  in  different  epidemics,  or  in  different  stages  of  the 
same  epidemic,  as  well  as  the  change  in  the  virulence  of  the 
organisms  of  certain  diseases  which  has  been  produced  experimen- 
tally by  cultivation  in  different  fluids. 

Organisms,  in  puerperal  fever  as  in  other  diseases,  mayjn^oduce 
their  effect  in  three  ways  : — (1),  by  producing  in  their  growth  some  \^ftYJl.cw, 
substance  which  has  a  poisonous  effect ;  (2),  by  consuming  oxygen  i.-Gc*tf*u 
or  other  materials  required  by  the  body  ;  and  (3),  mechanically,  by    «  rx 
forming  plugs  which  block  small  vessels  or  lymphatics.     It  is  W 
probable  that,  in  most  cases,  all  the  modes  of  action  are  com-  ^  lvw*W 
bined. 

"Die  puerperalen  und  pyremischen  Proeesse,"  Leipzig,  1873;  Doleris,  "La  Fievre 
puerperale  et  les  Organismes  mferieurs,"  1880  ;  C.  Braun,  Lehrb.  d.  gesammt. 
Gynrec,  Wien,  1881 ;  Lomer,  American  Journ.  of  Obstet.,  July,  1884 ;  Klein,  "  Septic 
organisms  in  relation  to  pathogenic,"  1884;  Hauser,  "Relation  of  putrefactive 
bacteria  to  septicemia,"  1885;  Thorn,  Volkmann's  Sammlung,  No.  327  ;  Hegar,  Ibid., 
No.  351;  Chcyne  "Watson,  "Recent  researches  on  micro-organisms  in  relation  to 
suppuration  and  septic  diseases,"  New  Syd.  Soc,  1886  ;  Crookshank,  "Bacteriology," 
3rd  ed.,  1889  ;  Watt  Black,  "Inaugural  address,"  Obstet.  Trans.,  1891. 
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Varieties  of  puerperal  fevers. — Infection  from  decomposed 
or  septic  material  may  occnr  either  by  absorption  of  chemical  pro- 
ducts of  decomposition  •which  have  a  poisonous  effect,  or  by  the 
entrance  of  organisms  into  the  tissues  or  into  the  blood,  and  their 
multiplication  there.  In  the  first  case,  if  the  source  of  poison  is 
removed,  the  animal  quickly  recovers  from  its  effects,  if  an  almost 
immediately  fatal  dose  has  not  been  absorbed.  In  the  second  case, 
multiplication  is  likely  to  go  on  notwithstanding  the  removal  of  the 
source  of  infection.  The  body  has,  however,  a  certain  power  of 
resisting  the  growth  of  parasitic  organisms.  In  experiments  on 
animals,  it  has  been  found  that  the  effect  of  septic  fluid  containing 
organisms  injected  into  the  blood  is  generally  transient  unless  the 
quantity  injected  is  considerable.  A  smaller  quantity  injected  into 
the  cellular  tissue  may  prove  ultimately  fatal,  since  the  organisms 
multiply  in  the  cellular  tissue,  and  thence  supply  poison  continuously 
to  the  blood  and  lymphatics. 

^Sa^rmmia,  or  septic  intoxication  ;  and  septicemia,  or  septic  infection. 
— Tfhe  most^sential"aivision  therefore  of  puerperal  fever  Is- into 
two  main  classes.  (1.)  Sapremia,  or  septic  intoxication,  in  which 
a  chemical  poison  only  is  absorbed ;  (2.)  septicemia,  or  septic 
infection,  in  which  organisms  multiply  in  the  tissues,  or  in  the 
blood,  or  in  both.  The  slightest  degree  of  septic  intoxication  is 
seen  when  wounded  surfaces  suppurate  and  become  inflamed  in  con- 
sequence of  the  presence  of  the  ordinary  bacteria  of  decomposition 
on  the  surface,  not  within  the  tissues.  More  severe  forms  may 
arise  when  foul-smelling  material  is  produced  by  decomposition 
of  retained  placenta  or  clots,  or  of  the  lochial  discharge. 

Septic  organisms  capable  of  nmltiplying  in  the  tissues  may  be 
derived  from  other  cases  of  puerperal  septicemia,  septic  discharges 
from  wounds,  surgical  septicemia  or  pyaemia,  post-mortem  poison 
from  autopsies  of  patients  who  have  died  from  diffuse  inflammation 
such  as  peritonitis,  and  zymotic  diseases.  It  is  probable  that 
similar  germs  may  be  casually  present  in  dust,  and  so  may  be  con- 
veyed to  the  genital  canal.  There  may  be  also  special  germs 
present  in  the  air  of  certain  houses  or  localities,  as  for  instance  from 
the  effect  of  defective  drains  or  other  insanitary  conditions.  The 
septic  infection  may  be  limited  to  a  special  tract  of  tissue  and  pro- 
duce inflammation  there,  or  the  organisms  may  multiply  in  the 
blood  and  so  constitute  septicemia  proper.  Pyaemia  is  produced  if 
they  form  foci  of  inflammation  in  distant  parts.  Pyaemia  is  there- 
fore not  so  distinct  from  septicemia  as  septicaemia  is  from  saprfemia. 
It  is  rather  a  later  stage  of  septicemia,  when  the  disease  is  not 
quickly  fatal. 

Sapremia  and  septicemia  cannot  always  be  practically  uistm- 
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guished.  Sometimes,  indeed,  when  decomposed  material  lias 
been  removed  from  the  uterus,  especially  retained  placenta  after 
an  abortion,  febrile  symptoms  disappear  within  a  few  hours,  and  it 
may  then  be  inferred  with  probability  that  nothing  beyond  saprsemia 
existed.  In  general,  if  any  decomposed  material  such  as  clot  or 
placenta  is  found  in  the  genital  canal,  it  may  be  hoped  that  any 
febrile  condition  existing  is  clue  to  saprsemia,  and  that  no  virulent 
microbes  have  been  introduced. 

The  distinction  of  septicaemia  and  sapraemia  has  somewhat 
superseded  the  old  classification  of  septicaemia  into  autogenetic  and 
hetero-genetic  forms,  since  in  all  cases  the  microbes  must  have  come 
originally  from  the  outside.  Yet  a  valuable  practical  distinction 
does  remain  between  cases  in  which  the  main  cause  is  the  leaving 
placenta  or  clot  to  decompose,  and  those  in  which  it  is  the  intro- 
duction of  septic  germs.  Just  in  the  same  way  peritonitis  after 
ovariotomy  may  result  either  from  a  quantity  of  blood  being  left  in 
the  peritoneal  cavity,  or  from  septic  germs  being  conveyed  by  the 
surgeon  or  derived  from  the  locality.  The  hetero-genetic  form 
corresponds  to  septicaemia  proper  ;  the  autogenetic  form  often  to 
saprsemia,  but  not  always,  for  the  decomposing  material  may  have 
afforded  a  nidus  for  septic  micrococci  to  multiply,  and  afterwards 
gain  access  to  the  tissues.  Moreover,  saprsemia  predisposes  to 
septicsemia  by  diminishing  the  resisting  powers  of  the  body. 

Causation. — Site  of  absorption. — The  site  of  absorption  may  be 
the  uterine  surface,  especially  the  placental  site,  or  lacerations  of 
the  cervix,  vagina,  vulva,  and  perineum.  Lacerations  near  the  outlet 
are  probably  the  most  likely  sites,  since  the  lochial  discharge  is  there 
more  exposed  to  the  air  and  so  more  likely  to  be  decomposed.  A 
Ulcerated  perineum  is  the  most  likely  of  all,  since  the  discharge  must 
rim  over  it.  Probably  the  main  reason  why  primiparse  are  so  much 
more  liable  to  puerperal  septicaemia  is  that,  in  them,  some  lacera- 
tion of  the  vaginal  outlet  is  inevitable,  and  more  extensive  lacera- 
tion is  common.  During  and  even  before  labour  infection  may  be 
conveyed  to  the  cervix  or  vagina  through  some  slight  abrasion  made 
by  digital  examination. 

Chemical  poisons  may  not  only  be  absorbed  from  the  products  of 
bacterial  growth  in  the  genital  canal,  but  may  be  formed  in  the  body 
itself.  Owing  to  the  rapid  absorption  accompanying  the  involution 
of  the  uterus,  a  large  quantity  of  effete  material  is  poured  into  the 
blood,  to  be  disposed  of  by  the  excretory  organs.  This  must  be  the 
reason  why,  in  the  puerperal  state,  there  is  such  a  proneness  to  the 
outbreak  both  of  septicaemia  and  zymotic  diseases.  This  proneness 
is  much  more  marked  at  the  full  term  of  pregnancy  than  in  the 
earlier  months,  the  uterus  then  having  attained  a  greater  size. 
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Decomposition  of  retained  placenta  after  an  abortion,  though  it 
often  leads  to  febrile  disturbance  and  local  inflammation,  yet  is  much 
more  rarely  followed  by  fatal  septicaemia  than  the  same  condition 
after  full-term  delivery.  Excessive  muscular  exertion  and  ex- 
penditure of  nervous  energy  also  induces  a  peculiar  state  of  the 
blood  and  tissues,  more  prone  than  usual  to  decomposition,  as  has 
been  noticed  in  the  cases  of  hunted  animals  and  .overdriven  cattle. 
It  is  probably  due  to  the  waste  products  formed.  Thjs^ajisjjwill 
operate  after  prolonged  or  difficuljjabour. 

If  there  be  any  deficiency  in  the  excretory  organs,  effete  materials 
are  likely  to  accumulate  in  the  blood,  and  probably,  like  sapraemia 
caused  by  absorption,  predispose  to  septicaemia  by  climinishing  the 
vital  resistance  of  the  body.  Thus  it  has  been  observed  that 
diseases  and  even  functional  disturbances  of  the  kidneys  and  liver 
predispose  to  puerperal  septicaemia.  The  term  endogenetic  toxcemia 
has  been  applied  to  the  condition  resulting  from  poison  generated 
within  the  body.  Some  transient  febrile  disturbances  may  be 
purely  of  this  nature,  but  it  hardly  exists  as  a  separate  variety  of 
grave  puerperal  fever,  though  it  may  be  one  of  the  predisposing 
causes  of  septicaemia. 

It  must  be  remembered  also  that  even  true  septicaemia  may 
possibly  arise  without  absorption  from  without.  Septic  germs  may, 
if  not  commonly,  yet  occasionally,  be  present  within  the  body, 
especially  in  debilitated  subjects.  Although,  under  ordinary  cir- 
cumstances, they  are  prevented  from  multiplying,  yet  they  may  do 
so  in  damaged  tissues.  Only  in  this  way,  for  instance,  can  suppu- 
ration in  an  ovarian  tumour  which  has  never  been  tapped  be 
accounted  for.  So,  in  the  puerperal  woman,  this  may  be  a  possible 
origin  for  septicaemia  after  difficult  labour,  when  the  tissues  have 
been  much  bruised. 

The  only  difficulty  about  completely  identifying  puerperal  fever 
with  surgical  septicaemia  and  pyaemia  is  the  question  of  the  possible 
origin  of  the  former  from  the  contagion  of  certain  zymotic  diseases, 
especially  erysipelas  and  scarlatina,  which  will  shortly  be  discussed. 
But  it  is  to  be  remembered  that,  since  septicaemia  does  not  depend 
always  upon  the  same  microbe,  it  is  rather  a  group  of  diseases,  not 
yet  separated,  than  a  single  disease.  Microbes  which  can  establish 
themselves  in  the  body  without  the  existence  of  a  wound  cause  some 
zymotic  disease,  the  symptoms  depending  upon  the  species  of 
microbe.  Microbes  which  can  only  effect  an  entrance  through  a 
wound  produce  diseases  which  are  united  in  the  titles  septicaemia 
and  pyaemia.  Erysipelas  seems  to  hold  an  intermediate  position 
between  the  two  classes.  Besides  the  forms  of  micrococci  already 
enumerated  as  generally  the  cause  of  septicaemia  in  the  human 
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subject,  various  other  organisms,  some  of  them  bacteria  and 
bacilli,  have  been  described  as  causing  varieties  of  septicaemia  in 
animals.  In  the  case  of  the  puerperal  woman,  it  is  not  yet  known 
how  far  the  great  varieties  which  are  observed  in  the  local  symptoms, 
and  in  the  relation  of  local  to  general  symptoms,  are  due  to  the 
particular  microbe  concerned,  and  how  far  to  its  mode  of  access,  or 
other  conditions. 

Relation  of  erysipelas  to  puerperal  fever. — The  puerperal  woman 
appears"^nave~grs'pecial  liability  to  be  attacked  by  erysipelas  within 
the  first  week  after  delivery,  and  especially  within  the  first  three 
days',  although  the  absolute  number  of  such  cases  is  small.  In  some 
cases,  but  not  in  all,  the  erysipelatous  rash  commences  at  some  wound 
in  the  genital  canal,  as  for  instance  at  a  ruptured  perineum.  In 
most  of  these  cases  there  are  symptoms  of  more  or  less  inflammation 
of  the  pelvic  organs  and  peritoneum,  namely,  tenderness  of  the 
uterus,  and  tenderness  and  distension  of  the  abdomen.  The  disease 
is  a  dangerous  one,  the  mortality  being  similar  to  that  of  ordinary 
puerperal  septicaemia.  Erysipelas  may  occur  in  other  parts  of  the 
body,  as  in  the  face,  and  may  run  a  favourable  course,  without  any 
complication  affecting  the  genital  tract.  But  in  some  of  these  cases 
also,  local  inflammations  occur,  similar  to  those  of  ordinary  puerperal 
septicaemia.  Again,  in  some  cases  presenting  the  general  aspect  of 
puerperal  septicaemia,  an  erythematous  or  scarlet  rash  appears  in 
limited  blotches,  not  diffused  like  the  rash  of  scarlatina.  It  is  not 
certain  whether  these  rashes  have  anything  to  do  with  erysipelas,  or 
are  merely  a  symptom  of  septicaemia.  The  cases  in  which  they 
occur  are  generally  severe  and  often  fatal.  Out  of  354  cases  of 
puerperal  pyrexia,  reported  to  the  Collective  Investigation  Committee 
of  the  British  Medical  Association,*  there  were  8  in  which 
erysipelatous  rashes  occurred.  In  these  there  were  3  deaths,  or  3 7 '5 
per  cent.  Besides  these  there  were  6  cases,  of  which  5  were  fatal, 
in  which  an  erythematous  rash  appeared  in  limited  blotches. 

It  is  generally  believed  that  the  contagion  of  erysipelas  may  pro- 
duce in  the  puerperal  woman  not  only  erysipelas,  but  a  disease 
resembhng  ordinary  puerperal  septicaemia  without  any  erysipelatous 
rash.  This  is  admitted  even  by  many  who  deny  any  such  possibility 
in  the  ca3e  of  scarlatina.  Thus  it  is  recorded  by  Dr.  Playfair  that, 
at  King's  College  Hospital,  where  a  lying-in  ward  existed  before 
the  modern  improvements  in  antiseptic  midwifery,  and  had  to  be 
finally  closed  on  account  of  the  great  mortality  therein,  puerperal 
fever  proved  fatal  in  direct  proportion  to  the  prevalence  of  erysipelas 

•  See  "  Report  on  Puerperal  Pyrexia,"  by  the  Author,  Collective  Investigation 
Record,  Vol.  II. 
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in  the  surgical  wards.  A  series  of  instances  in  which,  in  small 
villages,  an  unusual  prevalence  of  puerperal  fever  was  coincident 
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Fig.  261— Death  rates  from  erysipelas,  scarlatina,  and  certain  other  diseases  in 
England  and  Wales,  with  rain  at  Greenwich.    (After  Longstaff.) 

with  epidemics  of  erysipelas,  was  collected  by  Minor.*  A  striking 
example,  which  occurred  at  the  Eotunda  Hospital,  Dublin,  has  been 

•  American  Journal  of  Medical  Science,  1875. 
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recorded  by  Dr.  Attliill.  *  A  patient  suffering  from  erysipelas  was 
admitted  at  a  time  when  the  hospital  had  been  quite  free  from  any 
puerperal  septicemia.  Although  the  patient  was  removed  the  next 
day,  of  the  next  ten  patients  delivered,  nine  suffered  from  puerperal 
peritonitis.  Again,  when  the  mother  suffers  from  puerperal  fever 
the  child  is  sometimes  affected  by  erysipelas.  Dissection  wounds, 
made  at  the  necropsy  of  patients  who  died  from  puerperal  fever,  have 
given  rise  to  phlegmonous  erysipelas.  A  case  was  recorded  in 
Italy,  m  wKcTTThusbancL  hall  intercourse  in  the  puerperal  period 
with  his  wife,  who  afterwards  died  from  puerperal  fever.  The 
husband  had  phlegmonous  erysipelas  of  the  penis,  which  spread  to 
the  abdomen  and  proved  fatal.  The  risk  of  infection  appears  to 
be  greatest  from  phlegmonous  erysipelas  in  which  suppuration 
occurs,  and  there  is  a  discharge  by  which  hands  or  clothes  may  be 
contaminated.  Several  cases  have  been  recorded  in  which  prac- 
titioners while  attending  to  wounds  of  this  nature  have  had  a 
series  of  cases  of  puerperal  fever  in  their  practice. 

Dr.  Matthews  Duncan f  contended  that  puerperal  fever  could  not 
be  due  to  contagion  carried  from  erysipelas  or  scarlatina,  on  the 
ground  that  neither  erysipelas  nor  puerperal  fever  are  ever  epidemic, 
and  that  an  epidemic  of  scarlatina  does  not  appreciably  increase  the 
mortality  from  puerperal  fever.  Dr.  LongstaffJ  however,  has 
shown  that  it  is  fallacious  to  compare,  as  Dr.  Matthews  Duncan  did 
the  absolute  mortality  of  a  common  disease  like  scarlatina,  which, 
though  having  only  a  low  percentage  of  mortality,  kills  from 
200  to  1500  per  million  living,  with  that  of  comparatively 
rare  ones,  like  erysipelas,  which  kills  from  50  to  150,  and 
puerperal  fever,  which  kills  from  40  to  130  per  million  living. 
Dr.  Longstaff's  statistics,  embodied  in  curves  representing  the  per- 
centage above  or  below  the  mean  of  deaths  from  various  diseases 
show  that  both  erysipelas  and  puerperal  fever  vary  nearly  as 
much  in  prevalence  as  scarlatina  (Fig.  261).  They  show 
further  that  from  1855  to  1880  the  curves  of  puerperal  fever 
and  erysipelas  are  almost  identical.  There  is  a  similar  resem- 
blance in  the  annual  curves  of  the  two  diseases,  both  having  a 
jnaxhnum  from  November  to  February,  and  falling  below  the 
mean  m  ~Ehe"sunTmeT.  "  

If  these  two  curves  stood  alone,  it  would  be  tempting  to  draw 
the  conclusion  that  the  infection  of  erysipelas  is  the  commonest 

•  Medical  Press  and  Circular,  April,  1877.  For  a  collection  of  similar  evidence  see 
Nunneley,    On  the  Nature,  Causes,  and  Treatment  of  Erysipelas,"  pp  68—90  ' 

+  "  On  the  alleged  occasional  epidemic  prevalence  of  puerperal  pyemia  or  nueiueral 
fever,  and  of  erysipelas,"  Edin.  Med.  Journ.,  March,  1876.  pucrpeial 

t  "  Studies  in  Statistics." 
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cause  of  puerperal  fever.  There  is  an  almost  equally  close  re- 
semblance, however,  to  the  curve  of  rheumatism  of  the  heart,  and 
all  three  curves  show  an  inverse  ratio  to  the  amount  of  annual 
rainfall.  The  most  probable  conclusion,  therefore,  is  that  puerperal 
fever  is  chiefly  clue  to  microbes  which  are  similarly  affected  by 
climatic  conditions  to  those  of  erysipelas,  but  which  are  not 
necessarily  identical. 

Three  explanations  may  be  suggested  of  the  relation  between 
erysipelas  and  puerperal  fever,  and  it  is  not  yet  certain  whichls  the 
true  one.  1.  That  the  microbe  of  erysipelas  is  liable  to  affect  the 
genital  tract,  and  cause  inflammations  similar  to  those  produced  by 
the  ordinary  septic  microbes.  2.  That  phlegmonous  erysipelas  is 
a  different  disease  from  cutaneous  erysipelas,  and  is  really  a  form 
of  septicemia.  Surgical  experience,  however,  does  not  show  an 
absolute  distinction,  but  rather  a  gradation  between  the  two.  3. 
That  cellulitic  inflammations  in  erysipelas  are  clue  to  a  secondary 
microbe,  and  that  it  is  this  which  is  liable  to  originate  puerperal 
fever.  I  am  disposed  to  think  the  balance  of  evidence  in  favour  of 
the  first  of  these  three.  One  or  both  of  the  others  may,  how- 
ever, also  be  true.  It  is  of  interest  to  note  that,  although 
Fehleisen  described  the  micrococcus  of  erysipelas  as  distinctive,  and 
as  capable  of  producing  erysipelatoid  inflammation  when  inoculated 
into  animals,  other  observers  have  contended  that  it  cannot  be  dis- 
tinguished, either  morphologically  or  in  cultures,  froru,  the  strepto- 
coccus pyogenes. 

Out  of  354  cases  of  puerperal  pyrexia,  reported  to  the  Collective 
Investigation  Committee,  17  cases,  not  showing  the  symptoms  of 
erysipelas,  were  ascribed  to  contagion  from  that  disease.  The 
mortality  of  these  was  70-6  per  cent.,  a  much  higher  one  than  the 
general  mortality  of  all  the  cases,  namely,  47*7  per  cent. 

Relation  of  Scarlatina  to  puerperal  fever. — Scarlatina  is  the  zymotic 
disease  which  occurs  most  frequently  in  the  puerperal  woman,  and 
it  shows  in  her  certain  peculiarities.  Pregnant  women  appear__to 
have  a  special  immunity  from,  and  puerperal  women  a  special 
liability  to  the  disease^  Thus  Olshausen*  found  only  7  cases 
recorded  of  scarlatina  during  pregnancy,  as  compared  with  134 
within  one  week  after  delivery.  The  peculiarity  in  puerperal 
women  is  that  the  sore  throat  is  almost  always  slight,  but  yet  the 
mortality  is  high,  compared  with  the  usual  mortality  of  scarlatina, 
and  corresponds  rather  to  that  of  puerperal  fever.  In  134  cases 
collected  bv  Olshausen,  it  was  48  percent.  ;  in  34  cases  observed  at 
the  Rotunda  Hospital,  Dublin,  by  M'Clintock,f  it  was  29-7  pet 

•  "  Puerperal  Scarlatina."   Obstet.  Journ.,  Vol.  IV. 
+  Dub.  Quart.  Joum.  Med.,  1S66. 
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cent.  ;  in  25  cases  observed  by  Halahan*  in  private  practice,  it  was 
<6  pet-  cent,  ;  m  13  cases  recorded  in  the  Collective  Investigation 
Record  it  was  30-7  per  cent.  In  a  series  of  cases  in  Queen 
<  harlot  es  Lymg-in  Hospital,  observed  by  Brown,  f  the  complaint 
was  quite  slight  m  all,  and  there  was  no  death.  In  fatal  cases  of 
puerperal  scarlatina  some  of  the  symptoms  usual  in  puerperal  fever 
such  as  tenderness  and  distension  of  abdomen,  and  scanty  or  offensive 
lochia,  are  not  unfrequently  present. 

Since  the  introduction  of  improved  antisepsis  in  lying-in  hospitals, 
some  series  of  cases  of  scarlatina  in  such  hospitals  have  been  recorded 

SnSf+    ™         ^tle  °1'  n0  mortal%>  and  no  puerperal  fever 
resulted.*    The  conclusion  suggested  is  that  the  chief  clanger  of 
puerperal  scarlatina  is  that  it  predisposes  to  septicemia  as  a  compli- 
cation.   It  may  be  hoped  that,  with  modern  perfection  of  antisepsis, 
the  dangerous  character  of  the  disease  maybe  much  diminished 
Further  experience,  however,  is  required  to  confirm  this,  since  the 
favourable  result  m  one  or  two  series  of  cases  may  have  depended 
upon  a  mild  type  of  the  disease.  uepenaea 
The  opinion  has  been  widely  held,  especially  in  this  country  ' 
that  the  contagion  of  scarlatina,  like  that  of  erysipelas,  may  give  rise ' 
to  a  disease  indistinguishable  from  ordinary  puerperal  fever.    On  the 

of  fSaTv  in  "  -f  neVf 7  ^  Th6re  are  °bvious  P—ties 
ScariS  l       r      §       °rigm  °f  pUerperal  fever  t0  ^arlatina. 

r  It         T  °f  PUerpeml  f6Ver  has  been  attending  cases  of 
carlat  na  without  any  connection  necessarily  existing.     Cases  like 
following,  recorded  by  Atthill,  afford  mor'e  evidence  in  favour  of 
the  EoZI  tt  "ft  1875>  a  P^ent  died  of  scarlatina  in 

ew  dav  h  ?      T  r'  havinS  Suffered  from  ^  disease  a 

ew  days  before  she  died.  The  sanitary  condition  of  the  hospital 
was  previously  good,  but,  on  the  17th,  there  were  two  deaths 

aT/uTSf  f6Ver'  f°ll0Wed  bySeTC*  mOTe  ^tween  that  dat 

fluctaatuTfnr8  7rJCS  Sh°W  S°me  d6Sree  of  coincidence  in  the 
Huctua  ions  of  scarlatina  and  puerperal  fever,  but  nothing  like  the 

Z7XcLu^  Tr™-o£  puerperal  ^ has  to  ^  ° 

cr>,,peUs  and  that  of  rheumatism  of  the  heart  (Fig.  261  p  766) 
Again,  the  annual  curve  of  puerperal  fever,  while  agreeing  w  'tli lint 
of  erysipelas,  drffers  from  that  of  scarlatina,  which  has  1*22*2 

■  Dub.  Quart.  Journ.  Med.,  1863. 
+  Brit.  Med.  Journ.,  Feb.  8,  1862* 

Trans!  Vofxxx"^'  PK^y^  «»  puerperal  state,"  by  Dr.  Boxall,  Obstet. 
O. 
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about  two  months  earlier,  in  October  or  November.  It  may  be 
inferred  tbat  the  contagion  of  scarlatina  cannot  be  an  important 
element  in  the  causation  of  puerperal  fever  ;  but  it  does  not  follow 
tbat  there  may  not  be  a  connection  in  some  cases. 

Dr.  Boxall's  series  of  cases,  in  which,  in  a  lying-in  hospital, 
scarlatina  produced  only  scarlatina,  and  caused  no  puerperal  fever, 
and  did  not  raise  the  average  of  puerperal  pyrexia,  affords  important 
evidence  against  the  origination  of  puerperal  fever  from  scarlatina. 
But  if  the  view  held  by  some  be  true,  that  scarlatina  only  produces 
a  disease  resembling  puerperal  fever  when  the  contagion  is  conveyed 
to  the  genital  canal,  the  inference  becomes  less  conclusive.  For  the 
modern  antiseptic  precautions  woidd  probably  prevent  such  a  mode 
of  conveyance. 

It  is  of  significance  that  modern  researches  have  shown  that 
secondary  microbes  are  generally  present  in  scarlatina,  and  are  the 
cause  of  many  of  the  secondary  lesions.  Septic  infection  may 
therefore  be  derived  from  a  case  of  scarlatina,  as  for  instance,  from 
a  sloughy  throat,  and  may  give  rise  to  puerperal  septicaemia. 

Again,  the  possibility  can  hardly  be  denied  that  scarlatina  may 
occur  in  a  puerperal  woman,  as  it  may  in  other  persons,  in  such  a 
masked  form  as  to  be  not  readily  distinguishable  ;  and  that,  if  com- 
plicated by  septicemia,  it  may  closely  correspond  in  aspect  to 
ordinary  puerperal  fever.  Thus  cases  occur,  in  which,  combined 
with  local  symptoms  found  in  puerperal  fever,  there  is  a  scarlet 
rash,  more  or  less  evanescent,  accompanied  or  not  by  a  slight  sore 
throat.  It  is  almost  impossible  to  say  whether  these  cases  should 
be  regarded  as  scarlatina  or  septicemia.  Eight  such  cases,  besides 
13  of  undoubted  scarlatina,  were  reported  to  the  Collective  Investi- 
gation Committee,  and  4  out  of  8  were  fatal. 

Effects  of  difficult  labour.— U  tissues  are  severely  damaged,  as  by 
bruising  or  prolonged  pressure,  they  lose  more  or  less  their  faculty 
of  resisting  the  multiplication  of  organisms  within  them.  Hence 
after  difficult  instrumental  delivery,  or  too  prolonged  unassisted 
labour,  the  tissues  are  apt  to  be  infected  even  by  microbes  wMcfl 
are  commonly  present  in  the  vagina.  In  this  way  may  be  produced 
either  sloughing  of  the  tissues  with  decomposition  and  consequent 
sapremia  ;  or  septicemia,  if  there  happen  to  be  any  micrococci  of 
suppuration  in  the  vagina.  Thus  difficult  labour  may  be  followe| 
by  peritonitis  similar  to  that  resulting  from  conveyed  contagion! 
Whether  this  form  of  puerperal  fever  is  contagious  at  all  has  not 
been  positively  proved,  but  it  is  probably  less  so  than  those  forms 
which  are  themselves  derived  from  contagion.  The  pronenesa  | 
the  reception  of  any  conveyed  contagion  is  doubtless  also  increased 
by  bruising  of  the  tissues. 
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Decomposition  of  retained  placenta,  clots,  or  lochial  discharge.  — 
From  this  cause  sapramua  is  generally  produced  in  the  first  instance 
but  septicemia  may  eventually  result.     The  true  nature  of  the 
case  is  often  proved  by  rapid  improvement  following  the  removal  or 
expulsion  of  the  putrid  material.    An  offensive  lochial  discharge 
does  not  m  itself  necessarily  prove  autogenetic  origin,  and  the 
absence  of  any  conveyed  contagion  from  a  virulent  source,  for  it 
may  be  secondary  to  the  conveyance  of  contagion.    Thus  an 
offensive  discharge  is  not  unfrequently  noted  in  cases  due  to  con- 
tagion from  puerperal  septicemia,  and  even  in  those  of  actual 
erysipelas  or  scarlatina.     If  the  offensive  discharge  occurs  early  and 
precedes  the  febrile  symptoms,  there  is  ground  for  thinking  it 
probable  that  the  case  arises  from  decomposition  of  some  °  re 
tamed  material.    Improvement  following  the   use  of  va-inal  or 
intra-uteriiie  injections  affords  further  evidence  in  the  same  direc- 
tion. 

•  -G°\dl  exP°sure>  or  over-exertion.— In  a  certain  number  of  cases  there 
is  a  ctenmte  History  ot  the  commencement  of  pyrexia  immediately 
after  overexertion  exposure,  or  cold  ;  as  for  instance,  when  a  patient 
gets  out  of  bed  within  a  few  days  after  delivery  and  is  then  exposed 
to  cold.  Probably  in  most  of  these  cases  there  is  already  some 
local  lesion,  the  healing  of  which  is  unfavourably  affected  by  the 
eTFect^Tthe  cold     In  others  the  C^^etu^^dtvitiB 

orvaginitis,  which  may  take  on  ase^tj^W   '  ~  

_ShocJc  orjmoHon.—lt  is  well  known  that  the  effect  of  mental 
excitement,  shock,  or  emotion  in  a  puerperal  woman  is  often  to 
cause  atoana^ejCTation  of  temperature.  In  a  few  cases  a  much 
more  serious  effect  is ^u^nTiTicli  an  influ^cTippears  to  be 
the  starting  point  of  severe  and  even  fatal  septicemia.  I  have 
Wn  a  case  in  which,  so  late  as  thTTithd^  alid^was  greatly 
agitated  by  one  of  her  children,  alone  in  the  Lin  wfth  herfS 

end  J  S   "if  graPe,  n  yr,eXk  ^  ^  ^  ^ 

ended  fatally.    It  is  probable  that  in  these  cases,  as  in  those  ori^i- 

na  mg  apparently  from  cold,  exposure,  or  exertion,  there 7s  gene- 

Contagion  from  puerperal  fever.-Theve  is  little  doubt  that  the 
most7I^i"erous ■  confagBn  to  the  puerperal  woman  is  that  derived 
from  some  of  the  forms  of  puerperal  fever  itself.    This  is  most 
takingly  shown  by  the  series  of  cases  which  sometimes  c  curt 
the  practice  of   he  accoucheur  or  midwife,  as  well  as  by  the  I xpe 
nence  of  lying-rn  hospitals.     Of  the  354  cases  reported  toTe 
Collective  Investigation  Committee,  24  were  placed  in  this  group 
These  show  the  same  peculiarity  as  the  cases  ascribed  to  the  com 
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tagion  of  erysipelas,  namely  a  mortality  much  above  the  average — 
70  "8  per  cent. 

Other  sources  of  contagion. — Other  undoubted  sources  of  contagion 
are  post-mortem  poison  and  discharges  from  wounds,  especially  if 
associated  with  diffuse  cellulitis]    Gonorrhoea  should  probably  be 
also  included,  as  the  gonococcus,  which  is  believed  to  be  its  cause, 
is  allied  to  other  microbes  of  suppuration.    I  have  met  with  a  case 
in  which  a  husband    admitted  having  infected  his  wife  with 
gonorrhoea  shortly  before  delivery.    The  child's  eyes  were  destroyed 
by  purulent  ophthalmia,  and  it  died  of  pyaemia.     The  mother 
suffered  from  puerperal  peritonitis,  but  recovered.    In  general  it 
appears  that,  as  in  the  non-puerperal  state,  the  gonorrhoeal  poison 
tends  rather  to  cause  limited  plastic  peritonitis  than  general  septi- 
cemia.   Any  decomposing_jaatter  may  also  be  a  'source  of  danger. 
But,  in  the  case  of  post-mortem  poison,  it  appears  that  a  much 
more  virulent  infection  is  derived,  within  a  short  time  after  death, 
from  cases  of  septicaemia,  or  any  diffuse  inflammation,  such  as 
peritonitis,  than  from  mere  products  of  decomposition.    This  is 
explained  on  the  ground  that  septicaemia  is  due  to  special  micro- 
cocci, not  to  the  bacteria  of  decomposition. 

Insanitary  conditions.— Insanitary  conditions  in  the  house 
especially'  delecErecGrauiifl,  and  want  of  cleanliness,  are  often  found 
in  association  with  puerperal  fever.  Such  conditions  may  either 
act  merely  as  a  predisposing  cause,  by  impairing  the  patients 
health,  or  some  poison  may  be  produced  which  is  the  direct  agent 
in  contagion.  In  general,  it  is  difficult  to  obtain  positive  evidence 
of  the  causation  ;  but  sometimes  rapid  improvement  follows  the 
removal  of  the  patient  to  another  house,  or  the  repair  of  the  detec- 
tive drain.  There  is  then  evidence  that  some  continuous  poisonous 
influence  was  being  exercised. 

Contagious  character   of  different   varieties.— bmce 
puerperal  fever  includes  many  varieties  of  disease,  it  may  be  ex- 
pected that  the  contagious  character  would  vary  in  dtf  erenl :  cases, 
and  this  expectation  is  confirmed  by  observation.    When  there  is 
septic  intoxication  or  sapraeniia  only,  without  septic  infection, 
there  can  be  no  contagion.    In  localised  forms  of  mfiammation 
such  as  the  ordinary  pelvic  cellulitis,  although  nncrococci  may  be 
present,  there  appears  to  be  practically  no  risk  of 
Much  has  yet  to  be  learnt  about  the  circumstances  which  rendei 
one  variety  more  contagious  than  another.    But  two 
lished-  (1)  that  forms  of  V^mmsUSISLM^^■l  derived  from 
conSgion  ire  most  likel/  to  be  contagious  ;  (2)  that  ^severe 
■SSfaL .are  more  likely  to  be  contagious  than  milder  forms  J 
Thu   of  19  cases  reported  to  the  Collective  Investigation  ComJ 
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mittee,  which  were  the  probable  source  of  contagion  to  others,  all 
but  one  were  fatal.  There  may  be  contagion  not  only  to  other 
puerperal  women,  but  to  the  infant  or  attendants.  The  infant  may 
die  from  pyemia,  sometimes  from  erysipelas.  Nurse  or  accoucheur 
may  suffer  from  sore  throat  or  poisoned  hand. 

Pathological  anatomy.— The  local  lesions  in  the  different 
forms  of  puerperal  fever  are  very  various,  and  depend  upon  the  site 
ol  absorption,  and  the  mode  in  which  the  poison  spreads.  Gene- 
rally there  are  mtiammatory  changes  in  the  genital  canal  and  its 
neighbourhood,  and  in  the  peritoneum.  But  in  the  most  severe 
forms  ofjiisease,  the  poison,  reaching  the  circulation  _  either  through 
the  veins  or  lymphatics,  may  set  up  so  intense  a  septicemia  that 
death  results  with  little  or  no  production  of  any  local  lesions.  The 
local  "Ganges  will  be  described  according  to  the  tissues  in  which 
they  are  found,  commencing  with  those  most  directly  exposed  to 
the  poison. 

Vaginitis.— Puerperal  ulcers.—  Wounds  of  the  vaginal  mucous 
membrane  acquire  an  unhealthy  appearance  and  suppurate  instead 
of  healing.  Frequently  the  surface  becomes  covered  with  a  dirty- 
looking,  greyish  deposit,  and  the  edges  and  surrounding  tissue 
become  (Edematous.  Thus  are  constituted  the  so-called  "puerperal 
ulcers."  They  are  most  frequently  situated  at  the  site  of  a  perineal 
laceration.  Sometimes  sloughing  of  the  damaged  tissue  occurs, 
especially  if  extensive  bruising  has  taken  place.  Lacerations  of 
the  cervix  may  be  converted  into  ulcers,  in  the  same  way  as  those 
of  the  vagina. 

Diphtheritic  ulcers.— Sometimes  the  ulcers  become  covered  with 
a  diphtheritic  or  diphtheroid  deposit.  In  this  micrococci  are 
abundantly  present,  and  it  is  associated  with  a  deeper  destruction 
o  tissue  than  is  usual  in  the  ordinary  ulcers.  These  diphtheritic 
™cers  are  rare  m  isolated  ffltffip,  but  in  some  outbreaks  of  puerperal 
lever,  especially  in  lying-in  hospitals,  they  occur  in  almost  all  cases. 
Iney  do  not  appear  to  be  especially  associated  with  the  ordinary 
throat-diphtheria,  although  the  diphtheritic  deposit  has  a  similar 
microscopic  appearance.  In  association  with  the  ulceration  of  lace- 
rations, there  is  often  general  inflammation  of  the  whole  vaginal 
mucous  membrane,  which  becomes  congested  and  swollen. 

Endometritis,  metritis,  salyinaitis.— Change  in  the  uterus  are  the 
most  generally  present  of  all  local  lesions.  The  uterine  wall  is 
always  soft  and  edematous,  the  involution  deficient.  The  mucous 
membrane  is  generally  inflamed,  often  broken  clown  completely 
into  sanious  debris,  so  as  to  lay  bare  more  or  less  completely  the 
muscular  wall.  _  The  placental  site  is  apt  to  be  specially  affected. 
Sometimes  the  internal  surface  appears  gangrenous.    In  other  cases 
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tli ere  are  limited  ulcers,  which  may  be  covered,  with  a  diphtheroid 
deposit, "  as  in  the  vagina.  The  inflammation  may  extend  along 
the  Fallopian  tubes,  so  that  these  become  filled  with  purulent  fluid. 
One  of  the  modes  in  which  peritonitis  may  arise  is  by  extension  of 
this  inflammation  along  the  tube  to  its  fimbriated  extremity,  or 
through  the  substance  of  the  tube-wall. 

In  some  cases  there  is  nothing  beyond  oedema  of  the  muscular 
wall  of  the  uterus.  But  in  general  the  tissue  is  infiltrated  with 
sero-purulent  fluid.  The  lymphatics  are  specially  affected.  Some- 
times they  may  be  seen  under  the  peritoneal  surface,  distended 
with  pus,  more  especially  where  the  peritoneal  covering  of  the 
uterus  is  looser,  as  towards  the  sides,  near  the  broad  ligaments. 
Obvious  affection  of  the  veins  is  less  frequently  seen,  but  some- 
times the  thrombi  in  the  sinuses  become  broken  down,  and  pus  is 
found  in  the  veins.  Small  abscesses  in  the  uterine  tissue  are 
occasionally  formed. 

Pelvic  cellulitis,  or  parametritis. — Lymphangitis. — The  term 
"parametritis"  is  used  to  denote  inflammation  of  the  cellular 
tissue  near  the  uterus,  "  perimetritis,"  to  denote  inflammation  of 
the  peritoneum  covering  it  and  in  its  neighbourhood.  The  word 
parametritis  is  therefore  to  be  used  as  a  synonym  for  pelvic 
cellulitis,  although  some  authorities  limit  its  use  to  inflammation 
of  the  tissue  most  immediately  in  contact  with  the  uterus.  The 
cellular  tissue  is  liable  to  become  inflamed  by  extension  of  in- 
flammation from  the  uterus,  especially  at  the  sides  where  it 
joins  the  broad  ligaments.  Lacerations  of  the  cervix,  deep 
enough  to  reach  the  cellular  tissue,  are  specially  liable  to  be  a 
starting  point. 

The  bruising  of  the  tissue  in  prolonged  or  difficult  labour  may 
also  set  up  inflammation,  and  the  damaged  tissue  then  offers  less 
resistance  to  the  multiplication  of  organisms  within  it.    In  general 
the  cellulitic  inflammation  is  ivnHatei^grjn^ 
side. 

In  the  more  severely  septic  forms  of  inflammation,  the  cellular 
tissue  is  infiltrated  with  turbid  semi-purulent  fluid,  containing  micro- 
cocci. The  lymphatics  are  specially  affected,  and  may  be  filled  with 
pus.  More  rarely  pus  is  seen  in  the  veins.  If  the  inflammation 
has  lasted  a  few  days,  small  collections  of  pus  in  the  cellular  tissue 
are  visible  to  the  eye. 

In  the  less  severe  form  of  inflammation,  which  constitutes  the 
ordinary  pelvic  cellulitis,  the  disease  is  limited,  and  does  not  lead  to 
general  septic  infection  throughout  the  body.  In  this  case,  the  course 
is  slower,  and  a  greater  amount  of  local  swelling  is  produced.  The 
swelling  is  due  to  the  effusion,  first  of  serum,  then  of  lymph.  Sup- 
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puration  may  eventually  occur,  or  the  lymph  may  he  absorbed, 
leaving  generally  more  or  less  fibroid  induration.  No  positive  line 
of  distinction,  however,  can  be  drawn  between  the  ordinary  pelvic 
cellulitis  and  the  cellulitis  accompanying  the  more  virulent  forms 
of  puerperal  fever.  The  lymphatics  and  lymphatic  glands  always 
take  an  important  part  in  the  inflammation,  and  the  latter  are 
found  to  be  swollen.  In  the  milder  forms  of  disease,  the  glands 
appear  sometimes  to  interpose  a  barrier  to  the  further  spread  of 
inflammation. 

Site  of  the  deposit  in  parametritis. — The  development  of  the  local  in- 
flammation is  greatest  in  those  cases  which  do  not  proceed  to  general 
septic  infection,  and  which  run  a  prolonged  course.  The  inflamma- 
tion generally  spreads  where  areolar  tissue  is  most  abundant,  that 
is,  between  the  folds  of  the  broad  ligament,  and  thence  to  the  iliac 
fossa.  From  thence  it  may  ascend  along  the  sheath  of  the  psoas 
and  iliacus  muscles,  or  along  the  ascending  or  descending  colon, 
according  to  the  side  affected,  to  the  region  of  the  kidney  or  the 
diaphragm.  It  may  also  come  forward  along  the  muscular  sheath 
to  Poupart's  ligament,  and  thence  ascend  upwards,  between  the 
peritoneum  and  the  abdominal  wall.  Inflammation  may  also 
extend  in  the  cellular  tissue  surrounding  the  bladder,  or  in  that 
between  the  pouch  of  Douglas  and  the  vagina,  or  descend  upon  the 
vaginal  walls.  These  courses,  however,  are  more  frequently  taken 
by  cellulitis  of  non-puerperal  origin.  When  suppuration  occurs, 
the  abscess  most  frequently  opens  above  Poupart's  ligament. 
Sometimes  it  descends  near  the  femoral  vessels  to  the  inside  of 
the  thigh.  At  other  times  it  opens  internally  into  the  vagina, 
rectum,  or  bladder.  Earely,  it  opens  beside  the  anus,  or  passes 
through  the  obturator  or  sciatic  foramen. 

Remote  parametritis.— In  some  cases  inflammation  quickly  subsides 
in  the  neighbourhood  of  the  uterus,  but  proceeds  to  suppuration 
or  to  the  formation  of  considerable  deposit  at  some  distant  point  to 
which  it  has  spread.  This  condition  has  been  called  "  remote  para- 
metritis." In  such  cases,  an  abscess  or  cellulitic  swelling  may  be 
found  in  the  abdominal  wall,  near  the  kidney,  near  the  sacro-iliac 
joint,  or  elsewhere,  while  little  or  no  thickening  can  be  detected  near 
the  uterus. 

Peritonitis.  —Inflammation  of  the  peritoneum  is  one  of  the  com- 
monest lesions,  and,  in  most  cases,  it  is  this  which  forms  the  main 
feature  of  the  disease.  General  peritonitis  may  arise  through  exten- 
sion of  septic  inflammation  to  the  peritoneum,  through  the  medium 
of  the  lymphatics.  The  peritoneal  cavity  is  then  found  to  contain 
a  turbid,  foul-smelling  fluid,  containing  micrococci,  and  more  or  less 
pus.    There  is  tympanitic  distension  of  the  intestines  from  an  early 
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stage,  and  the  peritoneum  becomes  roughened,  as  well  as  injected 
or  marked  by  ecchymoses  in  the  situations  of  least  pressure.  It  ia 
only  in  rapidly  fatal  forms  of  septicaemia,  and  in  those  in  which 
infection  takes  place  through  the  veins  rather  than  through  the 
lymphatics,  that  death  may  occur  without  the  development  of  any 
sign  of  peritonitis. 

Suppuration  of  the  tubes,  without  closure  of  the  ostium,  is 
frequently  the  starting  point  of  general  peritonitis.  More  rarely  a 
pyosalpinx  of  old  standing  ruptures  during  or  after  delivery  and 
sets  up  peritonitis. 

In  milder  forms  of  inflammation,  the  exudation  is  less  purident. 
More  lymph  is  produced,  and  adhesions  may  be  formed  between 
coils  of  intestine  or  other  organs.  In  spaces  limited  by  such  adhe- 
sions, collections  of  pus  may  be  formed,  and  thus  i  local  abscesses  be 
produced.  Inflammation  is  generally  most  marked  in  the  pelvic 
peritoneum. 

Pelvic  peritonitis  or  perimetritis. — When  the  septic  infection  does 
noFspreacf  to  the  peritoneum  generally,  the  pelvic  peritoneum  may 
become  inflamed  through  contiguity  to  inflamed  tissues  in  the 
pelvis.  Thus,  in  cellulitis,  the  peritoneum  covering  the  broad 
ligaments  becomes  inflamed  ;  and  inflammation  may  also  extend 
to  the  pelvic  peritoneum,  either  through  the  substance  of  the  uterus 
or  Fallopian  tubes,  or  reach  it  through  the  abdominal  extremity  of 
the  tubes.  In  the  limited  form  of  peritonitis,  the  inflammation  is 
generally  of  the  adhesive  kind,  but  localised  collections  of  pus  may 
be  formed. 

Ovaritis.—  The  ovaries  are  often  especially  affected  in  connection 
with  septic  forms  of  cellulitis  and  peritonitis.  The  ovary  becomes 
swollen,  the  stroma  infiltrated  with  turbid  serum,  and  abscesses  may 
be  formed  either  in  the  stroma  or  in  the  Graafian  follicles. 

Thrombosis  and  phlebitis. — Thrombosis  in  the  veins  of  the  pla- 
cental site  is  a  normal  condition  after  delivery.  Thrombosis  in 
uterme5rpejy2cj£eins  is  also_not  uncommon,  apart  from  any  sepfic 
infection.  It  is  jDromoted_by  the  special  proneness  to  coagulate 
which  exists  in  the  Wood  of  puerperal  women,  and_by  the  enfeeble- 
ment  of  the  circulation  during  rest  in  bed.  If  the  thrombus  remains 
healthy,  it  eventually  becomes  organised,  and  the  vessel  is  partially  or 
wholly  obliterated.  If,  however,  septic  organisms  are  present,  the 
thrombus  becomes  softened  and  breaks  down,  fragments  of  it  arc 
carried  away  in  the  blood  stream,  and  are  apt  to  form  emboli  in  the 
lungs,  which  form  the  starting  points  of  metastatic  abscesses. 
Similar  abscesses  in  the  liver  or  kidneys  may  originate  from  emboli 
formed  by  clusters  of  micrococci,  which  have  passed  through  the 
pulmonary  circulation,  or  from  fragments  detached  from  thrombi 
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formed  in  the  heart  or  pulmonary  veins,  or  may  be  secondary  to 
ulcerative  endocarditis. 

Septic  thrombi  may  be  formed  in  the  first  instance  in  several 
ways.  Organisms  may  reach  the  thrombi  of  the  placental'^it^Foin/^^^ 
decomposing  material  within  the  uterus.  Again,  the  presence  of  "fCw, 
septic  material  in  the  blood  may  give  rise  to  thrombosis  in  various5'  iL^n 
parts.  Or  phlebitis  may  be  set  up  in  consequence  of  septic  cellulitis  /T* 
ol  the  tissue  surrounding  the  vein.  Thrombosis  is  then  the  con-^^M 
sequence.  The  phlebitis  may  extend  from  the  point  obstructed  by4/^^". 
the  thrombus,  and  the  vein  may  then  be  found  filled  with  pus.  L-*7Vw~0 

Septicemia.— In  the  most  virulent  forms  of  septic  infection  of 
the  blood,  death  may  be  produced  almost  before  there  is  time  for 
the  development  of  local  lesions.    Even  peritonitis  may  in  these 
cases  be  sometimes  absent.    The  only  changes  then  found  at  an 
autopsy  are  an  altered  state  of  the  blood,  in  consequence  of  which 
the  lining  membrane  of  the  arteries  becomes  stained  with  blood 
pigment  shortly  after  death,  and  softening  and  swelling  of  glandular 
organs  such  as  the  spleen,  liver,  and  kidneys.    The  spleen  and  liver 
are  most  affected,  and  the  spleen  especially  may  be  almost  diffluent 
Secondary  affections  :  Pycemia.— If  the  disease  lasts  long  enough 
seconda^yiffections-are  apt  to  be  developed,  but  the  more  virulently 
septic  forms  of  it  are  generally  so  rapidly  fatal  that  it  is  only  in 
a  small  proportion  of  cases  that  the  type  of  pyemia  is  assumed 
Pyamiic  deposits  in  the  viscera,  and  pyemic  inflammation  of  more 
external  parts,  such  as  _the  Joints,  ar^5T^e^~15nia^iociated 
together.    The  former  belong  to  those  ^es  in  wKcTTtrTe^preacr 
of  the  poison  takes  place  chiefly  through  the  vessels,  producing 
emboli,  the  latter  to  those  in  which  it  spreads  through  the  lym- 
phatics.   As  might  be  expected,  pyemic  deposits  are  commonest  in 
the  lungs,  since  emboli  originating  from  thrombi  in  the  veins  are 
likely  to  be  arrested  there.     Next  to  the  lungs  the  organs  most  often 
affected  are  the  kidneys.    General  septic  nephritis  may  also  occur. 

-  1  l''eZhVe  eilllocardiii*  is  occasionally  found,  but  is  comparatively 
rare.  Micrococci  are  found  in  the  ulcerated  tissue,  and  secondary 
embohc  foci  of  inflammation  are  apt  to  result  in  various  parts 

Septic  panophthalmitis \*  the  result  of  embolism  of  the  ophthalmic 
artery  It  leads  to  suppuration  and  destruction  of  the  eye,  and  is 
generally  followed  by  death. 

Pleurisy  and  pericarditis  may  result  from  extension  of  inflamma- 
tion  through  the  TRapEragm  from  the  peritoneum,  or  may  be 
secondary  to  pneumonia,  generaUy  of  pycemic  oricrin 

Pneumonia  may  aris,,  from  metastatic  pyemic  deposits.  Broncho- 
pneumonia and  lobular  pneumonia,  apart  from  pyemia,  are  also 
liable  to  occur  in  connection  with  septic  disturbances  after  delivery 
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Joints  are  not  unfrequently  affected  by  swelling  and  inflammation 
which  may  go  on  to  suppuration,  as  in  the  case  of  surgical  pyaemia. 
In  other  cases  the  pain  and  swelling  are  only  temporary.  The 
joints  of  the  upper  extremity,  shoulders  and  elbows,  are  most 
frequently  affected,  next  to  them,  i\]p.  impps 

Xocal  inflammation  of  cellular  tissue,  especially  in  the  limbs,  also 
occurs,  otten  accompanied  by  redness  of  the  skin  over  the  swelling. 
The  swellings  may  subside,  or  go  on  to  the  formation  of  abscesses. 
In  some  cases  the  inflammation  is  obviously  due  to  embolism,  and 
may  then  lead  to  vesication  and  even  superficial  sloughing. 

Among  the  secondary  affections  sometimes  observed  are  inflam- 
mation and  suppuration  of  parotid  or  thyroid,  suppuration  of  ears, 
and  meningitis. 

Of  the  354  cases  reported  to  the  Collective  Investigation  Com- 
mittee, there  were  15  in  which  pyasmic  abscesses  in  the  joints  or 
other  external  parts  occurred,  20  in  which  there  were  signs  of 
secondary  pneumonia. 

Symptoms  and  course. — In  the  great  majority  of  cases, 
the  disease  commences  within  the  first  five  dasa_after  delivery. 
The  third  day  is  the  commonest  chay_pf^raset,  especially  in  cases 
arising  Irom  infection  conveyed  from  some  virulent  source,  such  as 
puerperal  fever  or  erysipelas.  Puerperal  scarlatina  and  erysipelas 
also  appear  most  frequently  on  the  third  day.  In  the  cases  of 
puerperal  pyrexia  reported  to  the  Collective  Investigation  Com- 
mittee the  days  of  onset  stand  in  the  following  order  of  frequency  : 
—third,  second,  fourth,  first,  fifth.  In  some  cases,  the  pyrexia 
commences  before  delivery.  In  these  it  must  be  presumed  that 
the  infection  is  received  at  an  early  stage  of  labour,  or  previous  to 
labour.  Cases  are  comparatively  rare  in  which  the  first  outbreak 
is  noticed  after  the  end  of  a  week.  It  is  probable  that,  in  most 
of  these,  there  has  been,  at  an  earlier  period,  some  local  morbid 
action  and  some  febrile  disturbance  which  has  escaped  notice. 
The  majority  of  them  are  either  instances  in  which  the  outbreak 
of  the  fever  is  attributed  to  some  exposure,  premature  exertion,  or 
nervous  shock  occurring  at  a  rather  late  period  after  delivery,  or 
they  are  cases  in  which  there  is  a  late  manifestation  of  a  localised 
pelvic  cellulitis,  the  early  symptoms  of  which  may  have  been  slight 
in  degree,  and  may  easily  have  passed  unobserved. 

The  symptoms  vary  greatly  according  to  the  forms  which  the 
local  manifestations  of  the  disease  assume.  The  most  general 
symptom  is  the  pyrexia  itself.  Most  frequently  the  lnjtiaLjase 
is  rather  siiddenTtoa"  height  such  as  1^5.°  F.,  or  more.  In  tins 
case^ngoraliccomTJtmY  the  rise,  and  often  form  the  first  serious 
symptom  which  attracts  notice.    When  the  rise^of  temperature  is 
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gradual,  as  from  the  slow  decomposition  of  something  retained 
within  the  uterus,  rigors  may  be  absent.     In  severe  or  fatal  cases, 
the  temperature  quickly  reaches  a  considerable  elevation,  such  as 
103°  or   104°  F.     The  pulse  rises  with  the  temperature.  In 
moderately  severe  cases  the  rate  may  be  as  much  as  120;  in  the 
graver  forms  of  the  disease,  it  may  reach  140  ;  and  before  a  fatal 
issue  may  be  as  high  as  160  or  170.    As  a  rule  the  temperature 
tends  to  rise  progressively  towards  a  fatal  issue.    But  in  some  of 
the  most  virulently  septic  forms  of  disease,  especially  when  purulent 
peritonitis  exists,  the  temperature  falls  again,  after  an  initial  rise, 
while  the  pulse  continues  to  rise,  and  the  general  conditions  be- 
come aggravated.     The  pulse  is,  therefore,  frequently  a  more 
reliable  sign  of  clanger  than  the  temperature.    As  the  moribund 
condition  is  approaching,  the  temperature  may  become  subnormal. 
In  the  more  protracted  forms  of  disease,  which  take  the  form  of 
phlebitic  septicaemia  or  pyaemia,  there  are  usually  great  oscillations 
of  temperature  ;  and  the  successive  elevations  are  often  accom- 
panied by  repeated  rigors,  perhaps  at  intervals  of  several  days. 
When  the  fever  is  continuous,  the  initial  rigors  are  generally  not 
repeated. 

Next  to  the  pyrexia,  the  most  general  symptom  is  tenderness 
of  the ;  uterus^  accompanied  by  a  deficiency  of  contraction" and' 
involution.  Usually  there  is,  in  addition,  jmin  referred  to  the 
uterine  region,  and  indicating  endometritis  or  metritis.  Another 
symptom  common  to  most  forms  of  the  disease  is  enlargement  and 
tenderness  of  the  spleen. 

The  tendency  to  delirium  is  sliVht  in  proportion  to  the  degree  of 
pyrexia,  compared  with  that  which  occurs  in  many  other  forms  of 
fever.  When  fever  is  high  there  is  generally  more  or  less 
wandering  at  night,  but  the  patient  can  usually  be  roused  to 
understand  and  answer.  In  grave  septicaemia,  the  face  is  anxious 
m  expression,  but  the  mind  is  often  quite  clear,  and  the  patient 
may  be  quite  unaware  of  her  grave  condition.  Sj^riUieadache 
is  common.  The  tongue_,may  remain  moist  and  clean,  in  slight 
attacks,  but  is  generally  coated,  and  eventually  may  become  dry. 
and  §toay_jHLiBHsn.  Sweatingjsjrajuent,  especially  when  oscil- 
lations of  temperature  occur. 

Among  the  most  prominent  of  the  graver  symptoms  are  dimiau- 
tion  ^sjrp^ression  of  the  lochia  and  of  the  inilk.  Frequently 
but  not  invariably,  the  lochial  discharge  becomes  offensive  before 
it  is  _  suppressed,  or  at  the  earlier  stage  of  its  diminution  in 
quantity.  Such  an  offensive  character  in  the  discharge  may  either 
precede  or  follow  the  onset  of  the  pyrexia.  In  rare  cases,  in  which 
the  lever  commences  before,  or  immediately  from   the  time  of 
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delivery,  there  is  an  almost  complete  suppression  of  lochial  dis- 
charge from  the  outset.  Interference  with  lactation  is  not  so 
general  a  symptom  as  some  alteration  of  the  lochial  discharge,  but 
there  is  diminution  or  suppression  of  milk  in  the  graver  cases  of 
fever,  if  at  all  prolonged.  If  the  onset  of  fever  is  early,  on  the 
first,  second,  or  third  day,  the  secretion  of  milk  may  be  entirely 
prevented.  In  other  cases,  it  diminishes  and  ceases  as  the  constitu- 
tional state  becomes  grave. 

"Vomiting  and  diarrhoea,  but  especially  the  latter,  are  symptoms 
which  generally  indicate  a  severely  septic  form  of  fever.  Vomiting 
is  especially  associated  with  general  peritonitis,  but  may  occur  without 
evidence  of  peritonitis,  as  a  symptom  of  the  pyrexia,  especially  when 
the  temperature  rises  to  a  high  level.  When  diarrhoea  occurs,  the 
motions  are  often  very  offensive,  as  if  some  septic  material  were 
evacuated  through  the  intestines.  The  diarrhoea  does  not  generally 
commence  quite  at  the  outset,  but  after  the  disease  has  been  estab- 
lished for  a  clay  or  two. 

Rashes- — A  miliary  eruption  frequently  results  from  the  sweating 
which  is  usual  in  any  form  of  puerperal  pyrexia,  even  that  of  a 
slight  and  evanescent  kind.  Besides  the  rashes  of  definite  zymotic 
diseases,  others  occur  which  often  make  it  very  difficult  to  say 
whether  the  complaint  should  be  regarded  as  a  zymotic  disease  or  not. 
There  may  be  an  evanescent  general  scarlet  rash,  suggestive  of  the 
rash  of  scarlatina,  but  not  alwaysToTlowed  by  desquamation.  Again 
there  may  be  limited  erythematous^  blotches.  In  other  cases  a 
roseolous 3_papular, . or petechial.  SshTs  observed.  On  the  whole  it 
"appears  probable  that  the  latter  forms  of  rash,  at  any  rate,  are 
merely  symptoms  of  septicaemia,  and  generally  indicate  a  grave  and 
dangerous  form  of  the  disease. 

The  remaining  symptoms  must  be  described  under  the  headings  of 
the  special  varieties  of  fever. 

General  Peritonitis. — General  peritonitis  is  by  far  the  most  fre- 
quent variety.  IrTbhis  form,  the  rigor  and  rise  of  temperature  are 
generally  accompanied  or  quickly  followed  by  acute  abdominal  pain 
and  tenderness,  commencing  near  the  uterus  and  extending  over  the 
whole  abdomen.  The  patient  lies  on  her  back  with  the  knees  drawn 
up,  as  in  ordinary  peritonitis.  The  abdomen  becomes  distended  and 
tympanitic  from  paralysis  of  the  sympathetic  nerves.  Sometimes 
individual  coils  of  intestine  may  be  seen  standing  out,  and,  before 
death,  the  distension  often  becomes  enormous.  Vomiting JaJxequent, 
and  the  contents  of  the  upper  part  of  the  intestine  are  often  ejectedj 
as  well  as  those  of  the  stomach.  Vomiting  of  coffee-ground  fluid  is 
a  very  unfavourable  sign.  The  pulse  is  small  and  rapid,  but  soon 
becomes  feeble  rather  than  resistant.    It  is  usually  a  more  important 


SYMPTOMS  AND  COURSE. 


781 


indicator  of  danger  than  the  temperature.  At  the  early  stage,  and, 
in  the  less  virulent  forms  of  disease,  throughout  the  whole  course,  the 
bowels  are  confined,  as  in  ordinary  peritonitis.  But  in_  the  more 
virulent  septicemia,  diarrhoea  soon_come&_p.n,  and  the  motions~are 
frequent,  liquid,  and  offensive.  The  skin  becomes  sallow,  or  has  a 
yellowish  tint,  and  there  is  a  peculiar  disagreeable  smell  ahm}t  the 
breath.  Pain  and  tenderness  are  symptoms  not  invariably  present. 
In  some  of  the  gravest  forms  of  septicemic  peritonitis  especially, 
when  the  inflammation  is  of  the  suppurative  kind,  they  are  absent. 
The  peritonitis  then  only  reveals  itself  by  the  abdominal  distension, 
associated  with  the  rapid,  feeble  pulse,  and  frequently  with  vomiting 
and  diarrhoea.  In  milder  forms  of  fever,  on  the  other  hand,  the 
pain  and  tenderness  may  not  extend  far  beyond  the  neighbourhood 
of  the  uterus,  or  the  general  tenderness  may  be  evanescent.  Ab- 
dominal distension  does  not  then  proceed  beyond  a  moderate  degree. 
If  a  fatal  termination  is  approaching,  the  extremities  become  cold, 
the  hands  pick  at  the  bed-clothes,  the  pulse  cannot  be  felt  at  the 
wrist,  and  the  patient  often  becomes  comatose.  When  the  disease 
proves  fatal,  death  usually  occurs  within  a  week,  not  unfrequently 
in  four  or  five  days. 

If  the  course  of  the  disease  is  protracted,  and  the  peritonitis  is  of 
the  adhesive  form,  tangible  masses  may  after  a  while  be  formed  in 
the  abdomen  through  the  matting  together  of  coils  of  intestine. 
Sometimes  suppuration  takes  place  within  a  space  limited  by 
adhesion.  An  abscess  is  then  formed  which  may  point  on  the 
surface  of  the  abdomen,  or,  less  frequently,  open  into  the  intestine, 
vagina,  or  bladder.  Such  an  abscess  may  leave  a  sinus  which  lorn' 
continues  to  discharge.  In  some  cases,  apart  from  general  pyaemia" 
a  secondary  abscess  of  liver  has  been  formed. 

Pure  septicmnja.— In  some  cases  the  disease  kills  apparently  by 
the  intensity  of  the  poison  without  the  production  even  of  perito- 
nitis, and  before  there  is  time  for  any  metastatic  inflammations  to 
arise.  There  is,  however,  almost  invariably  tenderness  of  uterus  as 
evidence  of  some  local  inflammation  of  that  organ,  and  there  may  be 

puerperal  ulcers  »  in  the  vagina.  The  abdomen  may  become  dis- 
tended to  some  extent  from  the  impression  produced  by  the  poison 
upon  the  sympathetic  nerves,  even  though  no  evidence  of  peritonitis 
18  found  post  mortem.  There  are  rigors  at  the  commencement,  and 
pulse  and  temperature  rise  rapidly  to  a  high  level.  Dhmkcga  is 
common-  There  is  an  absence  of  pam  but  a  good  deal  of  wand~ 
^tHffid-  Tmtoeasand^laEgem^f  Bpleen  may  be  made  out" 
Death  generally  occurs  in  three  or  four  days. 

—Eaprcemia,  or  se^r^sncc^.— Sapremia  produced  merely  by 
the  absorption  of  chemical  products  of  decomposition,  without  the 
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multiplication  of  organisms  in  the  blood  or  tissues,  is  probably  rarely 
seen  in  its  pure  form  in  the  puerperal  woman.  The  chief  examples 
of  it  are  to  be  found  in  cases  of  decomposition  of  retained  placenta 
after  premature  labour  or  abortion,  when  the  symptoms  subside 
rapidly,  sometimes  within  a  few  hours,  after  the  removal  of  the 
source  of  mischief.  I  have,  however,  met  with  the  case  of  a 
primipara  who  had  severe  rigors  little  more  than  twelve  hours  after 
delivery.  Twenty-four  hours  after  delivery,  the  lochia  were 
suppressed,  the  pulse  was  160,  temperature  102°  F.,  and  the  patient 
delirious.  The  case  had  all  the  aspect  of  the  most  virulent  form  of 
puerperal  septicaemia  derived  from  contagion.  Since,  however, 
careful  inquiry  failed  to  indicate  any  possible  source  of  contagion,  it 
was  decided  to  wash  out  the  uterus,  although  there  was  no  evidence 
of  decomposition.  After  twelve  hours,  the  temperature  had  become 
normal,  the  pulse  had  fallen  to  90,  and  the  lochia  had  returned. 
The  patient  recovered  without  further  disturbance. 

The  symptoms  of  saprsemia  consist  of  the  fever  itself,  frequently 
with  the  addition  of  effects  commonly  produced  by  pyrexia,  such  as 
vomiting,  headache,  pains  in  the  back  and  limbs,  sometimes  delirium. 
Rapid  recovery  after  the  removal  of  some  decomposing  material  can 
alone  prove  that  the  disease  was  solely  or  mainly  sapraeinia.  But  it 
may  always  be  hoped  that  such  is  the  case,  when  the  pyrexia  has 
been  only  recently  developed,  and  when  there  is  no  evidence  of  local 
inflammation,  such  as  peritonitis,  or  cellulitis. 

Vascular  or  fhlebitic  seyticcerma, — Distribution  of  poisonous  mate- 
rial into  the  blood  from  septic  thrombi  may  commence  within  two  or 
three  days  after  delivery,  but  frequently  occurs  only  at  a  later  period. 
Symptoms  of  a  slight  pelvic  cellulitis  may  have  preceded,  or  nothing 
abnormal  may  have  been  noticed.  At  the  commencement  there  is 
usually  a  strong  rigor,  and  sudden  rise  of  pulse  and  temperature.  The 
fever  is  not,  however,  continuous,  but  interrupted  by  remissions  or 
complete  intermissions.  Profuse  perspiration  generally  accompanies 
the  fall  of  temperature,  and  thus  the  disease  may  resemble  malarial 
fever.  In  the  majority  of  cases  there  is  no  peritonitis,  and  the 
abdomen  is  then  usually  free  from  any  general  tenderness  or  dis- 
tension. If  a  vaginal  examination  is  made,  a  slight  cellulitic 
thickening  may  often  be  felt  near  the  uterus,  but  not  sufficient 
to  account  for  the  degree  of  fever.  Rigors  are  apt  to  be  re- 
peated with  the  successive  rises  of  temperature.  Recovery  may 
take  place  without  the  production  of  any  metastatic  inflammation, 
or  the  disease  may  be  merged  into  pyamiia.  It  is  in  this  form  ot 
disease  especially  that  pyemic  abscesses  in  lungs  and  other  viscera 
are  apt  to  be  formed  by  septic  emboli.  The  course  of  the  disease  is 
apt  to  be  more  protracted  than  other  forms  of  puerperal  fever.  It  it 


SYMPTOMS  AND  COURSE. 


783 


is  converted  into  pyemia,  the  fever  becomes  continuous,  and  the 
general  condition  more  grave. 

Pycemia. — In  all  cases  the  course  of  which  is  protracted,  metastatic 
inflammation  is  apt  to  arise.  Such  inflammation  chiefly  occurs  in 
the  cellular  tissue,  especially  of  the  limbs,  in  the  joints,  and  in  the 
lungs  and  other  viscera.  Both  inflammation  of  the  cellular  tissue 
and  that  of  the  joints  may  subside  without  going  on  to  the  formation 
of  abscess.  Out  of  354  cases  of  puerperal  pyrexia  reported  to  the 
Collective  Investigation  Committee,  there  were  14  in  which  ex- 
ternal pyemic  abscesses  were  formed.  The  mortality  in  these  was 
28-5  per  cent.,  the  average  mortality  of  the  whole  number  being 
47-4  per  cent.  It  therefore  appears  that,  although  a  patient  may 
sink  from  exhaustion  from  the  suppuration  of  external  abscesses,  yet 
the  cases  in  which  these  occur,  being  comparatively  protracted'  are 
not  the  most  dangerous.  The  occurrence  of  pneumonia  or  pleurisy 
in  the  course  of  puerperal  septicsemia  does  not  necessarily  imply  the 
formation  of  pysernie  deposits  in  the  lung,  but  it  frequently  does  so, 
and  is  always  of  serious  import.  Out  of  the  same  354  cases,  secondary 
pneumonia  or  pleurisy  was  noted  in  20  cases,  the  mortality  of 
which  was  70  per  cent.  Pericarditis  is  less  frequently  observed. 
It  is_  also  of  serious  import.  Occasionally,  both  external  and  visceral 
pyaemia  are  combined  in  the  same  person. 

Pelvic  cellulitis  (parametritis)  and  pelvic  peritonitis  (perimetritis).— 
Pelvic  cellulitis  and  pelvic  peritonitis  are  diseases  which  occur 
independently  of  pregnancy  as  well  as  in  the  puerperal  state.  By 
many  authors  the  description  of  them  is  separated  altogether  from 
that  of  puerperal  fever,  on  the  ground  that  they  do  not  necessarily 
arise  from  any  septic  origin.  This  is  so  far  true  that  they  may  be 
due  to  a  traumatic  cause,  such  as  the  effects  of  difficult  instrumental 
delivery.  Even  in  this  case,  however,  though  there  may  be  no 
special  poison  conveyed  from  without,  yet  the  spreading  cellulitic 
inflammation  is  probably  associated  with  the  presence  of  micrococci 
especially  m  those  cases  which  end  in  suppuration.  The  explana- 
tion may  be  that,  when  the  vitality  of  the  tissues  is  lowered  by 
mechanical  injury,  organisms  whose  germs  are  commonly  present 
are  able  to  multiply  in  them.  Again,  parametritis  not  unfrequently 
appears  to  owe  its  origin  to  some  exposure,  or  over-exertion  or 
coitus,  too  soon  after  delivery.  But,  in  most  such  cases,  the 
exciting  cause  only  calls  into  activity  a  morbid  process  which  had 
already  existed  in  some  latent  degree.  It  is  probable,  therefore 
that,  m  the  puerperal  woman,  parametritis  and  perimetritis  hardly 
ever  occur  altogether  apart  from  some  septic  element,  although  there 
may  have  been  neither  any  conveyance  of  special  poison,  nor 
manifest  decomposition  in  the  genital  passages.    Some  degree  of 
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parametritis  is  often  associated  witli  grave  forms  of  septicaemia. 
But,  if  tlie  parametritis  is  extensive,  and  forms  the  main  feature  in 
the  case,  it  is  usually  implied  that  there  is  no  general  septic  infec- 
tion ;  and  that,  if  any  special  infection  has  heen  received,  its  effects 
are  limited  to  the  local  inflammation.  Parametritis  is  thus  an 
example  of  a  condition  which  cannot  be  excluded  from  the  group 
of  septic  diseases,  but  yet  the  prognosis  of  which  is  generally 
favourable. 

Apart  from  pregnancy,  parametritis  and  perimetritis  may,  to  a 
certain  extent,  be  distinguished  from  each  other,  although  they  are 
often  combined  together.  Perimetritis  is  then  the  most  frequent ; 
while,  after  delivery  or  abortion,  parametritis  is  tbe  commonest.  In 
the  puerperal  woman,  perimetritis  is  chiefly  observed  in  conjunction 
with  parametritis.  The  symptoms  of  the  two  will  therefore  be 
described  together. 

As  in  other  forms  of  puerperal  pyrexia,  the  onset  is  generally 
within  the  first  five  days.  It  is  not,  indeed,  uncommon  to  meet 
with  cases  in  which  the  onset  is  insidious,  and  which  only  attract 
attention  at  a  much  later  period,  sometimes  several  weeks  after  de- 
livery, when  the  woman  has  begun  to  get  about.  But,  in  most  such 
cases,  there  has  been,  shortly  after  delivery,  pyrexia  with  slight 
pain,  the  cause  of  which  has  been  overlooked. 

The  attack  generally  commences  with  rigor  and  sudden  rjse_oi 
temperature.  The  temperature  commonly  reaches  102°  F.  and  may 
rise  to  103°  or  104°  F.  The  pulse  is  not  so  frequent  in  proportion  as 
in  general  septicaemia,  and  rarely  exceeds  120.  With  the  pyrexia 
commences  pam  and  tenderriesi~in  the  lower  part  of  the  abdomen, 
generally  on  one  side.  The  degree  of  pain  and  tenderness  depends 
"much  upon  the  extent  to  which  the  peritoneum  is  involved  in  the 
inflammation  ;  and  in  some  cases,  they  are  slight.  The  pam  fre- 
quently subsides  in  a  few  days,  while  the  tenderness  remains. 
When  the  peritoneal  affection  is  prominent,  there  may  be  also 
nausea  and  vomiting,  an  anxious  expression  of  countenance,  and 
some  distension  of  the  lower  abdomen.  If  the  exudation  surrounds 
the  bladder  and  rectum,  pain  on  defsecation  and  micturition  comes 
on  at  a  later  stage,  and  there  is  often  vesical  tenesmus.  The  bowels 
are  generally  constipated.  If  a  mass  is  formed  in  the  broad  liga- 
ment, the  patient  lies  with  the  thigh  on  the  affected  side  drawn  up, 
and  cannot  extend  it  without  jpaim"  There  is  also  pain  dowfl  the 
thigh,  and  in  the  lumbar  region,  from  pressure  on  the  nerves.  The 
temperature  generally  reaches  its  height  in  two  or  three  clays.  Its 
course  afterwards  is  irregular,  and  there  are  usually  morning  remis- 
sions or  "intermissions,  "especially  as  the  disease  is  subsiding.  Pro- 
fuse sweating  often  accompanies  the  remissions.    While  the  pyrexia 
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is  considerable  there  is  usually  headache  and  sleeplessness,  and  the 
t.-ngue  is  coated.   The  fever  may  subside  within  a  week,  or  may  be 
prolonged  with  an  irregular  course  for  several  weeks.  Repeated 
imors    witli  .succes.sive  elevations  of  temperature  to  a  high  point. 
generally  indicate  suppuration.  8    1  » 

Such  inflammatory  thickening  near  the  uterus  may  be  formed 
withm  a  few  days,  but  it  is  generally  not  tiU  after  a  week  that  any 

aZS    T*  °/rUdati0n  iS  f0miecl-    0n  examination 
swelling  is  then  felt,  usually  on  one  side  of  the  uterus.     It  may 

be  rounded  or  may  be  somewhat  wedge-shaped,  occupying  the 
position  of  the  broad  ligament,  the  broad  end  of  the  wedge 
spreading  out  toward  the  pelvic  wall,  to  which  it  is  attached. 

e  dimensions  and  outline  of  the  swelling  can  best  be  estimated 
b i  bimanual  examination.  The  lateral  vaginal  fornix,  and  often,  if 
bv  T Tf^m% f  rilf  ^  the  posterior  fornix,  are  depres  ed 
by  the  exudation.    The  thickening  may  extend  round  the  back 

nishe 5   2  T°7  '  8Urf  the  Madder-  uterus  is 

ashed  toward  he  opposite  side.  Its  mobility  is  diminished,  and  may 
be  almost  entirely  lost,  if  the  exudation  extends  around  it. '  Fixation 

a  t  v  ™  VS  T'i T  S°  mark6d  a  feat"re  in  Pel™  "Mrtto 
S  L       ?  and  its  mobility  is  more  quickly  restored 

If  the  exudation  extends  to  the  iliac  fossa,  it  may  form  I  swelling 
xclnng  severa  inches  above  Pouparfs  ligament"  which  is  read% 

in  p  ction lit  rrpiUatr, only' and  is  S°met™es  ol 

inspection  of  the  abdomen.  The  tendencvjo  spread  to  the  iliac  fossa 

S£|StI,"S^is "  «***>  >™ 

"TT^uplmration  does  not '  occur,  the  swelling  becomes  eraduallv 

'of  Att  er  ^fTi andthen  be^ to 

tion.  At  the  height  of  the  disease  it  feels  rounded  from  the  vaE- 

iitP,.„  i1c,  an8luar.     When  the  mass  has  been  absorbed  theh 

fiS  S  ue"  TPr  ,t0Ward        affeCtedskle  ^  -ntractioVo 
in oia  tissue.    The  uterus  may  regain  most  of  its  mobilitv  Tt 

Son  rrmarim°n;hS  befOTe  the  ^most  attainable  degr  e  of  absorb 
entity  d  app Tare!  YZ  ^     T*2  haS  ahnost 

angle  -  a  ^L^»to^^  * 
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before  the  pus  is  discharged.  The  ahscess  generally  opens  a  little 
above  Poupart's  ligament.  More  rarely  it  opens  into  the  colon, 
rectum,  vagina,  or  bladder.  Such  internal  opening  is  more  frequent 
in  the  case  of  a  perimetric  than  in  that  of  a  parametric  abscess. 

If  the  suppuration  has  taken  place  within  the  sheath  of  the  psoas 
and  iliacus  muscles  from  inflammation  extending  from  the  broad 
ligament,  the  abscess  generally  opens  below  Poupart's  ligament,  or 
near  the  crest  of  the  ilium.  Some  authors  have  estimated  that  sup- 
puration takes  place  in  more  than  half  the  cases  of  parametritic, 
but  probably  the  proportion  is  much  less  than  this,  if  all  slight 
cases  are  included.  Suppuration  is,  however,  more  frequent  in 
parametritis  than  in  perimetritis. 

The  most  characteristic  local  condition  produced  when  the  thick- 
ening is  due  to  perimetritis  not  parametritis,  is  a  uniform  board  like 
induration  of  the  whole  roof  of  the  pelvis,  with  the  uterus  firmly 
fixed  in  its  centre  or  pushed  very  slightly  forward  by  lymph  in  the 
pouch  of  Douglas.  This  is  chiefly  met  with  in  cases  arising  apart 
from  parturition  or  abortion.  Peritonitis  may,  however,  form  a 
local  swelling  at  the  back,  front,  or  side  of  the  uterus,  from  a 
matting  together  of  coils  of  intestine.  If  such  a  swelling  extends 
at  the  same  time  far  above  the  brim,  not  toward  the  iliac  fossa,  it 
is  likely  to  be  the  result  of  peritonitis.  The  opening  of  an  abscess 
at  the  umbilicus  is  also  a  sign  of  peritoneal  origin. 

After  the  opening  of  an  abscess,  the  pain  is  generally  quickly 
relieved,  the  fever  subsides,  and  the  sinus  closes  in  a  short  time. 
Sometimes,  however,  if  there  is  deep  and  extensive  burrowing  of 
pus,  the  sinus  remains  long  open,  and  the  patient  may  eventually  sink. 
This  is  more  likely  to  happen  with  an  abscess  of  peritoneal  origin. 

Diagnosis. — Any  elevation  of  temperature  much  above  100°  F. 
in  the  puerperal  woman,  if  not  accounted  for  by  some  independent 
condition,  such  as  inflammation  of  the  breasts,  should  raise  a  suspi- 
cion as  to  the  commencement  of  septic  disturbance,  although  many 
such  elevations  prove  to  be  evanescent.    The  rise  of  temperature  is 
more  significant,  if  accompanied  by  rigors  and  tenderness  of  the 
uterus.    A  pulse  rapid  in  proportion  to  the  temperature,  a  coated 
or  dry  tongue,  headache  and  vomiting,  are  also  signs  pointing  to 
septicEemia.    The  pain  due  to  commencing  metritis  or  peritonitis  is 
distinguished  from  after-pains  by  its  continuous  character,  and  by 
its  being  accompanied  by  tenderness,  and  a  pulse  more  rapid  than 
normal.    Distension  of  the  abdomen  is  a  significant  symptom,  eyefl 
in  the  absence  of  pain  and  tenderness.    Diminution  or  suppression 
of  lochia  and  milk  generally  point  to  developed  septic  mi  anima- 
tion, especially  if  the  lochia!  discharge  has  previously  been  offensive! 
Prognosis.— The  relative  mortality  of  some  of  the  principal 
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forma  of  lever  has  already  been  mentioned.  The  danger  is  greater 
when  septicemia,  or  apparent  septicemia,  is  clue  to  conveyed  con- 
tagion from  some  virulent  source,  especially  when  this  is  derived 
from  other  cases  of  puerperal  septicaemia,  or  from  erysipelas.  The 
earlier  the  onset  of  the  disease  after  delivery  the  worse  is  the  prog- 
nosis, and  it  is  still  worse  if  the  fever  commences  before  delivery. 
\\  hen  the  fever  commences  after  a  week  has  passed,  the  prognosis 
is  more  favourable.  The  complaint  is  then  more  likely  to  turn  out 
to  be  local  parametritis,  without  general  septic  infection. 

The  gravest  symptoms  are  signs  of  general  peritonitis,  great 
rapidity  of  pulse,  very  high  temperature,  dry  tongue,  severe  vomit- 
ing, diarrhoea,  and,  above  all,  great  tympanitic  distension  of  abdo- 
men. Diphtheritic  deposit  on  vaginal  ulcers,  or  in  the  throat,  is  an 
unfavourable  sign.  The  most  serious  complications  are  pneumonia 
and  pericarditis.  With  a  given  degree  of  pyrexia,  it  is  a  favourable 
sign  to  find  a  considerable  local  swelling  of  parametritis,  for  the 
pyrexia  need  not  then  be  due  to  the  more  serious  condition  of 
general  peritonitis,  or  to  general  septic  infection. 

Prophylaxis.— The  most  important  points  in  prophylaxis 
are  :— (1)  To  guard  the  puerperal  woman  from  the  access  of  anv 
special  infection  ;  (2)  to  prevent  the  retention  of  any  material  liable 
to  decompose  or  form  a  nidus  for  septic  micrococci;  and  (3)  to 
secure,  as  far  as  possible,  that  the  woman  shall  be  in  the  best  possible 
condition  for  resisting  any  morbid  process,  and  that  no  unnecessarv 
avenues  shall  be  left  open  for  absorption. 

The  first  thing,  in  point  of  time,  is  to  promote  the  health  of  the 
woman  before  delivery.  This,  however,  the  physician  may  not 
always  have  the  opportunity  of  carrying  out.  The  sanitary  con- 
ditions of  the  house  and  lying-in  room  are  of  special  importance. 
Care  should  be  taken  that  the  drains  are  in  order,  and  there  is  no 
access  of  sewer  gas,  or  ill-arranged  water-closet  or  sink  near  the 
room.  Ventilation  by  abundant  fresh  air  is  of  equal  importance. 
This  is  proved  by  the  fact  that  the  frequency  of  puerperal  septicaemia 
Has  a  seasonal  variation  in  proportion  to  the  cold.  Ventilation 
should  be  aided  by  an  open  fire  whenever  the  weather  is  not  warm 
enough  to  allow  open  windows.  The  utmost  cleanliness  should  be 
observed  m  the  lying-in  room,  and  all  soiled  linen  at  once  removed 
In  labour,  the  patient  should  not  be  allowed  to  become  exhausted 
by  undue  protraction,  and  timely  aid  by  forceps  should  be  given 
when  required.    On  the  other  hand,  it  is  of  at  least  equal  import- 

deW0'  v0wUSe  xm\m*y  lacerations  by  premature  or  hasty 
delivery  with  forceps  when  the  head  is  delayed  by  the  cervix  or 

C\  f?°  VU1f  lre  °f  the  P™ra  ^°uld  be  allowed  to 
remam  without  the  application  of  sutures.    It  is  of  importance  to 
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secure  a  firm  and  permanent  contraction  of  the  uterus,  that  there 
may  not  be  gaping  orifices  to  afford  ready  access  for  any  septic  germs 
to  reach  the  thrombi  in  the  vessels,  and  that  clots  may  not  be 
allowed  to  remain  and  become  decomposed  within  the  uterine 
cavity.  E.  Barnes  recommends  the  administration,  as  a  routine 
practice  in  all  cases,  of  a  mixture  containing  quinine,  ergot,  and 
digitalis,  with  the  object  of  maintaining  uterine  contraction.  This 
does  not  seem  necessary  when  the  woman  is  strong  and  the  uterus 
active,  but  it  is  very  useful  whenever  there  is  any  tendency  to 
inertia.  The  plan  already  recommended  (see  p.  282)  of  not  letting 
the  patient  remain  too  much  in  one  position,  and  allowing  her  to 
kneel  up  to  pass  water  after  two  days,  aids  the  escape  of  the  lochial 
discharge  and  the  expulsion  of  any  clots  from  the  uterus. 

The  most  important  safeguards  consist  in  the  use  of  those  anti- 
septic precautions  during  labour  and  the  puerperal  state  which  have 
been  already  described  (see  pp.  202,  279),  especially  those  which 
are  designed  to  prevent  the  introduction  of  any  septic  microbes  into 
the  genital  canal. 

Direct  precautions  should  also  be  taken  against  any  possible  con- 
veyance of  contagion  from  any  virulent  source.  No  nurse  should  be 
allowed  to  be  in  attendance  who  has  recently  attended  any  case  of 
zymotic  disease,  puerperal  septicaemia,  or  even  any  doubtful  case  of 
pyrexia  after  delivery.  All  unnecessary  visitors  should  be  excluded 
from  the  lying-in  room  during  the  first  week,  especially  any  who 
are  likely  to  have  been  in  contact  with  any  zymotic  or  puerperal 

contagion.  .  . 

In  family  practice  it  is  impossible,  as  a  rule,  for  the  practitioner 
to  give  up  midwifery  practice  whenever  he  has  cases  of  erysipelas  or 
other  zymotic  disease,  or  suppurating  wounds,  under  his  charge. 
That  contagion  is  but  rarely  carried  appears  to  be  proved  by  the  com- 
parative raritv  of  actual  scarlatina  and  erysipelas  after  delivery  in 
proportion  to"the  whole  number  of  cases  of  severe  puerperal  pyrexia 
(see  pp  765,  770),  especially  when  it  is  remembered  that  contagion 
may  be  received  in  many  other  ways  besides  that  of  conveyance  by  the 
accoucheur.  All  medical  men  should,  however,  take  the  most  care- 
ful antiseptic  precautions  after  visiting  cases  of  any  zymotic  disease 
before  attending  a  labour  or  visiting  puerperal  patients.  Not  only 
should  hands  be  washed  in  some  effective  antiseptic  solution,  such  as 
percbloride  of  mercury  (1  in  1,000),  but  clothes  should  be  changed, 
and  the  longest  possible  interval  allowed  for  disinfection  by  fresh  air. 

It  should  be  remembered  that,  next  to  puerperal  fever  itself  the 
most  dangerous  source  of  infection  is  phlegmonous  erysipelas  with  a 
discharging  or  suppurating  wound.    Any  practitioner  attending  to 
uch  a  wound  would  do  well  to  avoid  midwifery  practice,  if  possible. 
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It  is  a  still  more  important  question  what  precautions  are  neces- 
sary when  a  medical  man  has  a  case  of  puerperal  pyrexia  of  any 
form  under  his  charge,  and  whether  it  is  his  duty,  under  these  cir- 
cumstances, to  give  up  midwifery  practice.  It  is  as  undesirable  to 
impose  restrictions  which  are  not  necessary  as  to  omit  any  which 
are  really  called  for.  A  practitioner  may  be  tempted  to  omit  local 
treatment,  which  is  of  importance  for  the  recovery  of  his  patient,  if 
he  believes  that  his  undertaking  it  renders  it  necessary  for  him  to 
give  up  the  greater  part  of  his  practice.  Again,  under  similar 
circumstances,  he  may  be  reluctant  to  admit  to  his  own  mind,  when 
diagnosis  is  doubtful,  that  any  given  case  of  puerperal  pyrexia  is  of 
septicaamic  character,  and  liable  to  become  the  source  of  infection. 

Puerperal  septicaemia  does,  however,  appear  to  be  the  most  dan- 
gerous source  of  contagion  of  all,  as  is  proved  by  those  unfortunate 
instances  in  which  a  practitioner  has  a  series  of  severe  or  fatal  cases 
in  his  practice,  terminated  only  by  his  giving  up  midwifery  for  a 
considerable  time.  The  utmost  precaution  is  therefore  necessary. 
When  contagion  has  been  conveyed  by  the  accoucheur,  it  has 
frequently  happened  that  the  victims  have  been  women  delivered 
within  two  or  three  days  after  the  one  who  was  the  source  of  the 
contagion,  and  the  mischief  has  thus  been  done  before  the  physician 
had  become  aware  that  the  disease  was  of  a  nature  requiring  special 
precaution.  It  would  be  impossible  for  every  medical  man  to  give 
up  midwifery  practice  whenever  a  patient  had  a  rise  of  temperature 
after  dehvery.  The  first  and  most  essential  requisite,  therefore,  is 
to  regard  all  cases  of  puerperal  pyrexia,  even  of  the  slightest  kinds 
as  suspunous,  and  to  adopt  the  most  scrupulous  antiseptic  precautions 
m  attending  them. 

It  is  above  aU  important  to  preserve  the  clothes,  and  especiaUy 
the  coat,  from  becoming  contaminated.  The  hands  may  probably  be 
made  safe  by  the  thorough  use  of  antiseptics,  but  the  clothes  cannot 
be  so  unless  they  are  boiled  or  steeped  in  antiseptic  solution. 
Fumigation  may  perhaps  destroy  germs  conveyed  in  the  form  of 
dust  and  settling  on  the  surface,  but  cannot  be  relied  upon  if  there 
has  been  closer  contact  with  infecting  material ;  or  if  blood  or  dis- 
charge has  soaked  into  the  cloth.  Even  if  the  clothes  are  changed 
it  is  easy  to  understand  that,  in  the  very  act  of  changing,  contagion 
may  be  conveyed  by  the  hands  from  one  suit  to  another  When 
physicians  have  given  up  midwifery  for  several  weeks  and  yet  have 
had  a  recurrence  of  septicaemia  on  returning  to  it,  it  is  probable 
that,  m  most  cases,  the  contagion  has  lingered  in  clothes.  It  is 
obvious  that  gloves  especiaUy,  if  once  infected,  would  readily  again 
convey  contagion  to  the  hands.  Sometimes,  indeed,  there  may  have 
been  something  peculiar  to  the  individual,  as  in  a  case  which  has 
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been  recorded  of  a  practitioner  who  suffered  from  chronic  ozcena, 
and  who  was  persistently  attended  by  septicaemia  in  his  midwifery 
practice.  It  has  been  supposed  that  the  poison  may  be  absorbed 
into  the  system  and  exhaled  by  the  skin  or  lungs,  but  this  cannot 
be  regarded  as  proved.  Now  that  organisms  are  recognised  as  being 
the  cause  of  all  true  septicaemia,  it  appears  highly  improbable  that 
the  septic  organisms  could  multiply  or  even  exist  in  a  healthy  person 
and  cause  no  symptoms. 

In  any  case,  therefore,  of  puerperal  pyrexia,  even  if  regarded  as 
not  serious,  the  physician  should  keep  his  clothes  from  contact  with 
the  patient  or  the  bed-clothes.  If  he  makes  any  vaginal  examina- 
tion he  should  take  off  his  coat  and  roll  up  his  shirt  sleeve.  After 
touching  the  patient,  or  anything  connected  with  her,  he  should 
constantly  bear  in  mind  that  his  hand  is  contaminated,  and  avoid 
touching  his  own  clothes,  bag,  or  instruments  with  it  until  it  has 
been  disinfected.  A  thermometer  or  stethoscope  should  be  dis- 
infected with  equal  care.  After  disinfecting  his  hands  he  should 
avoid  even  shaking  hands  with  the  patient  on  leaving.  According 
to  Koch's  researches,*  the  usual  mode  of  fumigating  with  sidphur  is 
useless  for  a  room,  and  still  more  so  for  clothes.  The  most  effectual 
mode  of  fumigation  is  with  chlorine,  but  as  much  as  15  lbs.  of 
chloride  of  lime,  and  22  lbs.  of  hydrochloric  acid,  are  required  for 
each  1,000  cubic  feet,  and  the  room  should  also  be  filled  with  steam. 
Even  this  cannot  be  relied  upon  to  sterilise  clothes. 

When  a  case  of  puerperal  pyrexia  is  likely  to  be  specially  con- 
tagious, it  is  desirable  that  the  attendant  should  give  up  midwifery 
practice  for  a  time.  Much  has  yet  to  be  learnt  about  the  differences 
in  contagious  character  of  different  forms  of  the  disease.  But  it 
appears  to  be  clearly  established,  that  the  most  contagious  are  very 
severe  or  fatal  forms  of  it  (see  p.  772),  and  also  those  which  are 
themselves  derived  from  conveyed  contagion.  My  own  belief  is,  that 
antiseptic  precautions  carried  out  as  described  above  are  an  adequate 
security,  f  But  the  fact  remains,  that  contagion  is  sometimes  con- 
's Microparasites  in  Diseases.  New  Sydenham  Soc.,  1886.  ^sfrntiJ 
t  In  the  following  case,  which  occurred  in  my  experience,  the ; efficacy  of 
was  severely  tested  I  was  called  upon  to  perform  version  ma  case  of  placenta 
™a  where  vaginal  plugs  had  been  left  too  long  in  place,  and  the  retained  clot  ad 
deposed.  The  patient  was  already  in  a  condition  of  acute >  septicemia  u  ■ 
SSreof  105°  F.  The  smell  was  so  offensive  that  it  penetrated  the  epitteliuj 
anTcould  not  be  permanently  removed  from  the  hand  and  arm  by  a  W£*H 
carbolic  acid,  reappearing  again  each  time  after  a  minute  or  two  It ° 
that  within  an  hour  after  this  operation  I  was  obliged  to  W-gBm  O^JH og*U| 

was  to  be  expected  after  so  severe  an  operation. 
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veyecl.  There  is  also  another  consideration  to  he  taken  into  account. 
If  it  is  known  that  a  practitioner  has  lost  a  patient  after  delivery, 
and  any  other  of  his  patients  suffers  from  pyrexia,  he  is  likely  to  be 
accused  of  carrying  contagion,  even  though  there  may  he,  in  reality, 
no  connection  between  the  two  cases.  Hence  if  a  practitioner  has 
a  fatal  case  of  puerperal  septicaemia,  or  one  likely  to  prove  fatal,  he 
will  do  wisely  to  give  up  midwifery  practice  up  to  at  least  a  week 
after  the  cessation  of  attendance.  A  bath  should  be  taken  before 
he  again  attends  labour,  the  clothes  disinfected,  if  possible,  by 
steam,  and  a  different  suit  worn.  If  there  is  reason  to  think  that 
contagion  has  actually  been  conveyed  to  any  other  patient,  it  is 
obvious  that  the  antiseptic  precautions  taken  have  not  proved 
adequate.  It  is  then  imperative  to  give  up  midwifery  practice,  and, 
in  this  case,  it  is  well  to  make  the  quarantine  longer — as  much  as 
two  or  three  weeks.  Midwives  should  be  advised  to  be  still  more 
cautious  about  attending  other  labours  if  they  have  had  one  case- 
of  pyrexia,  since  they  cannot  generally  be  trusted  to  use  such 
enlightened  skill  in  their  antiseptic  precautions. 

Prophylaxis  in  lyincj-in  hospitals.  — -Until  the  last  few  years  the 
mortality  due  to  puerperal  septicaemia  in  lying-in  hospitals  has  been 
so  great,  that  many  authorities  have  considered  that  such  institutions- 
are  an  injury,  rather  than  an  advantage,  to  the  community.  Not 
only  have  epidemics  of  septictemia  arisen  from  time  to  time  in  the- 
hospitals  and  compelled  their  temporary  closure,  but  sporadic  cases- 
have  been  sufficiently  numerous  to  keep  the  mortality  always  high. 
While  in  such  institutions  as  the  out-door  lying-in  charities  of 
London  hospitals,  and  the  Royal  Maternity  Charity,  the  total 
maternal  mortality  generally  does  not  exceed  one-half  per  cent.,  in 
lying-in  hospitals,  apart  from  any  epidemic,  the  mortality  had 
almost  always  exceeded  one  per  cent.,  and  often  reached  or  exceeded 
two  per  cent.  About  the  beginning  of  the  present  century,  indeed, 
great  improvement  appeared  to  have  been  attained,  and  modern 
science  was  much  congratulated  thereupon.  But  the  course  of 
affairs  afterwards  proved  to  be  retrograde.  Thus,  at  the  Rotunda 
Hospital,  Dublin,  always  reputed  to  be  one  of  the  most  healthy  of 
lying-in  hospitals,  between  1826  and  1833,  the  mortality  was  9  per 
1,000.  But  between  1847  and  1854  it  haclrisen  to  13  per  1,000, 
and  between  1868  and  1875  to  22  per  1,000,  although  the  number 
of  patients  delivered  had  diminished  by  one  half,  and  therefore 
the  hospital  was  much  less  crowded  than  before.  Some  years 
previous  to  I  868,  mortality  had  been  much  higher  still.  Similarly, 
at  the  British  Lying-in  Hospital,  the  deaths  per  1,000,  which  for 
the  decennial  periods  from  1740  to  1800  had  varied  from  16-5  to 
23-6,  fell  in  the  decenniuin  1789-1800  to  3-2.    At  the  City  of 
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London  Lying-in  Hospital  the  mortality  in  the  decennium  1800- 
1810  was  reduced  to  4-3  per  1,000.  But  in  1865-1875  the 
mortality  of  the  British  Lying-in  Hospital  was  again  as  high  as 
19-4  per  1,000,  and  that  of  the  City  of  London  Lying-in  Hospital 
as  14-3  per  1,000.  It  therefore  appeared  that  it  was  better  for  a 
woman  to  he  delivered  in  the  dirtiest  and  most  poverty-stricken  home 
than  in  the  most  spacious  and  best-managed  lying-in  hospital. 

The  transformation,  by  which  lying-in  hospitals,  not  only  in 
Britain  but  on  the  Continent,  have  now  been  transformed  from  the 
most  dangerous  into  the  safest  places  for  a  lying-in  woman,  appears 
to  depend  mainly  upon  the  use  of  perchloride  of  mercury  as  an 
antiseptic.  Taking  the  General  Lying-in  Hospital  as  an  example, 
the  death-rate  has  been  reduced  from  10  or  more  to  less  than  4  per 
1,000  ;  the  death-rate  from  septicaemia  or  pelvic  inflammation  to 
1-5  per  1,000  ;  and  cases  of  septic  pyrexia,  including  slight  and 
transient  ones,  from  40 -0  to  2-5  per  cent. 

These  results  have  followed  from  the  following  use  of  antiseptic 
agents.  Perchloride  of  mercury,  1  in  1,000,  is  used  to  disinfect 
hands  and  non-metallic  instruments  by  everyone  who  touches  the 
patients.  A  douche  is  employed  before  labour,  but  this  has  varied 
in  its  character  without  affecting  the  results.  A  douche  of  per- 
chloride of  mercury,  1  in  2,000,  is  used  after  labour.  The  same 
antiseptic  is  used  for  washing  and  doiiching  the  patient  regularly 
throughout  the  puerpery  ;  for  the  first  three  days,  of  a  strength  of 
1  in  2,000,  afterwards  1  in  4,000.  Horsehair  mattresses  are 
employed,  and  are  disinfected  by  heat  only  when  an  unfavourable 
case  has  occurred.  A  separate  irrigator  is  provided  for  each  bed, 
having  a  vaginal  tube  of  glass. 

Treatment. — Local  treatment. — The  first  question  to  be  con- 
sidered is  that  of  local  treatment,  to  prevent,  if  possible,  the  entrance 
of  any  more  septic  germs  or  poisonous  material  into  the  circulation 
or  tissues.  In  any  case  of  pyrexia  vaginal  irrigation  should  be 
adopted,  if  it  has  not  previously  been  carried  out.  The  irrigation 
should  be  more  frequent  than  is  necessary  in  a  normal  case,  and 
should  be  repeated  every  four  nr-  pypyy  Vmnrg  One  of  the  most 
efficacious  antiseptics  should  be  used,  such  as  perchloride  of  mercury 
(1  in  2,000)  or  carbolic  acid  (1  in  40).  The  former  should  be 
chosen  in  any  case  of  a  serious  kind,  especially  within  the  first  three 
or  four  days  after  delivery.  If  there  has  been  any  offensive  dis- 
charge, a  pessary  containing  15  or  20  grains  of  iodoform  may  be 
introduced  into  the  vagina  after  each  irrigation.* 

*  At  Vienna  iodoform  rods  aie  used  according1  to  the  following  formula :— iodoform 
gr.  100  ;  gum  arabic,  glycerine,  and  starch,  each  10  grains.  One  of  these  is  introduced 
into  the  uterine  cavity  after  every  difficult  labour. 
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Intra-uterine  irrigation  is  a  mode  of  treatment  requiring  con- 
siderabie  caution,  but,  in  certain  cases,  it  is  of  very  great  value. 
Its  indiscriminate  use  after  all  cases  of  labour  has  been  found  to  be 
rather  injurious  than  beneficial,  and  to  increase  rather  than  to 
diminish  the  number  of  cases  of  septicemia.    This  is  probably  due 
to  some  morbid  material  being  carried  by  the  irrigating  tube  from 
the  vagina  into  the  uterus,  or  to  abrasions  of  the  mucous  membrane 
produced  by  its  use.    Irrigation  is  most  urgently  called  for  when 
pyrexia  follows  retention  of  a  portion  of  placenta  or  clots,  adhesion 
of  the  placenta,  the  delivery  of  a  decomposed  foetus,  prolonged 
operations  within  the  uterus,  or  injection  of  an  iron  solution  into 
the  uterus,  or  when  there  is  an  offensive  discharge  which  does  not 
yield  to  vaginal  irrigation.     It  is  not  required  in  every  case  of 
elevation  of  temperature  after  delivery,  for  such  elevation  may 
prove  to  be  transient.    In  any  case,  however,  in  which,  within  the 
first  few  days  after  delivery,  pyrexia  is  accompanied  by  marked 
rigors,  m  which  pulse  and  temperature  rise  to  a  very  high  point,  or 
in  which  there  are  other  signs  of  serious  septic  disturbance,  such  as 
the  commencement  of  general  peritonitis,  it  is  desirable  to  try  the 
effect  of  washing  out  the  uterus.    Even  if  there  is  septicemia  due 
to  conveyed  contagion,  the  organisms  probably  multiply  in  the 
genital  tract  before  gaining  access  to  the  tissues,  and  it  is  therefore 
important  to  destroy  them,  if  possible,  throughout  the  whole  of 
that  tract.    If,  mdeed,  the  organisms  are  specially  virulent,  those 
already  in  the  blood  or  tissues  may  multiply  till  a  fatal  result  is 
produced.    But  it  is  impossible  to  be  sure,  at  the  outset,  what  is 
the  virulence  of  the  poison,  and  it  may  always  be  hoped  that  the 
vitality  ol  the  body  may  triumph  over  the  micrococci,  if  no  more 
are  allowed  to  gain  access.     Uterine  irrigation  is  specially  called 
^Uhere  is  suppression  ^orihTTochia  within  lhlZfiSUfiwd£Vs. 
For  the  residue  of  the  decidua,  which  is  generally  washed  away  in 
the  lochial  discharge,  then  remains  within  the  uterus,  and  is  gene- 
rally seen,  at  an  autopsy,  to  have  a  ragged  sloughy  appearance. 

A  solution  of  perchloride  of  mercury  is  the  most  powerful  anti- 
septic, and  may  be  used  in  general  of  a  strength  of  1  in  4  000 
Un  the  first  occasion  a  small  quantity  may  be  used  of  a  strength  of 
l  m  1,000,  and  then  washed  away  with  the  weaker  solution  °  The 
tabe  to  be  passed  into  the  uterus  should  be  of  glass  or  vulcanite,  not 
""■ie  than  about  |  inch  in  diameter,  and  shaped  like  a  uterine 
sound,  but  having  a  gradual  bend  about  4  inches,  instead  of  24-inch.es 
J-om  the  end,  to  correspond  to  the  large  size  of  the  puerperal  uterus." 
In  the  absence  of  a  special  tube,  a  large  gum-elastic  catheter  (No. 
U  or  14),  fitted  to  a  piece  of  elastic  tubing,  may  be  used.  This 
lias  the  advantage  that  a  new  instrument  can  be  used  in  each  case 
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and  it  can  sometimes  be  passed  into  an  anteflexed  uterus  more  easily 
than  a  rigid  tube.  Higginson's  syringe  should  not  be  used,  since  it 
is  apt  to  pump  in  air,  and  also  allows  reflux  into  the  tube.  An 
irrigator*  is  the  safest  means.  In  the  absence  of  this,  it  is  best  to 
use  an  ordinary  large  syringe  with  well-fitting  piston.  The  vagina 
should  first  be  washed  out,  lest  anything  septic  should  be  carried 
by  the  tube  into  the  uterus.    The  tube  should  then  be  filled  before 


Fig.  262.— Irrigator  with  glass  reservoir  and  pressure  stopcock.  Fig.  a  shows  the 
stopcock  open;  Fig.  %  the  same  closed.  The  stopcock  is  closed  b>  pressurf 
downward  and  forward  upon  the  button. 

introduction,  and,  in  the  absence  of  a  stopcock,  a  clip  shoidd  be 
placed  at  the  lower  end  of  the  elastic  portion  till  it  has  been  intro- 
duced. The  piston  should  not  be  pushed  down  quite  to  the  bottom, 
to  avoid  injecting  air  ;  and  care  should  be  taken  that  there  is 
plenty  of  room  in  the  cervix  for  the  fluid  to  escape.    If  the  syrrngj 

•  An  irrigator  is  made  hy  Messrs.  Krohne  and  Sesemann  in  which  the 
vaginal  tube  are  of  glass,  and  the  ordinary  stopcock  is  replaced  by  a  P^—* 
so  that  the  calibre  is  unimpeded  when  the  stopcock  is  open,  and  the  elasfac  tut) 
can  readily  be  replaced  by  a  new  piece.    (Fig.  261.) 
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requires  refilling  an  assistant  meanwhile  pinches  the  top  of  the 
elastic  tubing  between  his  finger  and  thumb  to  prevent  entry  of 
air.  Care  should  be  taken  not  to  allow  an  excess  of  fluid  to  remain 
in  the  uterus  or  vagina. 

Considerable  nervous  disturbance  is  sometimes  produced  by 
washing  out  the  uterus,  and  I  have  seen  it  cause  an  epileptiform 
convulsion,  the  ultimate  eli'ect,  however,  being  favourable.  If  im- 
provement appears  to  follow  the  irrigation,  or  if  much  shreddy 
material  is  washed  away,  it  may  be  repeated  once  or  twice  a  day 
according  to  circumstances.  If  on  the  other  hand  nothing  is  washed 
away,  if  there  is  no  offensive  discharge,  and  no  improvement  follows, 
it  is  not  generally  desirable  to  repeat  it.  Sometimes,  when  the 
case  is  mainly  one  of  septic  intoxication  alone,  a  very  rapid  and 
marked  result  follows.  As  might  be  expected,  the  results  are  most 
favourable  when  the  irrigation  is  practised  at  the  outset  of  the 
pyrexia.  It  is  rarely  of  any  use  when  as  much  as  a  "week  has 
elapsed  since  delivery,  unless  there  is  evidence  of  retention  of 
placenta  or  clots  within  the  uterus.  If  there  is  evidence  that  the 
source  of  mischief  is  within  the  uterus,  as  when  the  placenta  has 
been  adherent,  suppositories  or  rods  (see  p.  792)  containing  iodoform 
may  be  passed  into  the  uterus  after  each  irrigation. 

If  there  is  any  reason  to  believe  that  any  portion  of  placenta  has 
been  retained  within  the  uterus,  as,  for  instance,  when  excessive  or 
recurrent  haemorrhage  has  preceded  the  pyrexia,  the  cavity  of  the 
uterus  should  be  explored  by  the  finger,  previously  disinfected.  If 
anything  is  found  there,  the  cavity  should  be  evacuated  in  the 
manner  recommended  for  the  treatment  of  recurrent  hamiorrhage 
after  delivery  (see  p.  757).  The  same  treatment  should  be  carried 
out  if,  on  making  a  vaginal  examination,  or  on  passing  up  the  tube 
for  uterine  irrigation,  any  mass  within  the  uterus  is  detected  by  the 
finger.  With  the  exception  of  such  necessary  local  treatment,  all 
vaginal  examinations  and  manipulation  of  the  abdomen  should  be 
made  as  sparingly  as  possible,  so  as  to  secure  the  greatest  amount  of 
rest  for  inflamed  tissiies. 

The  vulva  sboiild  be  inspected  in  any  case  of  serious  puerperal 
pyrexia.  If  any  "  puerperal  ulcers  "  are  discovered,  they  should  be 
painted  over  with  equal  parts  of  tinct.  ferri  perchlor.  and  tinct. 
iodi,  or  with  solution  of  nitrate  of  silver  (gr.  xx.  ad  ^i.V  or  a  solu- 
tion of  carbolic  acid  in  glycerine  (gr.  lx.  ad  Ji.).  If  there  is  any 
diphtheritic  or  pseudo-diphtheritic  deposit  upon  the  ulcers,  the  appli- 
cations should  be  repeated  until  it  disappears. 

The  peritonitis  may  be  treated  locally  by  hot  fomentations, 
covered  by  oiled  silk,  or  by  cold.  Turpentine  fomentations  at 
the  outset  sometimes  give  comfort.    For  the  relief  of  tympanitic 
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distension  of  the  abdomen,  when  this  is  very  extreme,  the  effect  of 
passing  a  long  rectal  tube,  and  of  giving  a  turpentine  enema,  may 
be  tried. 

Diet.- — Much  depends  on  supporting  the  strength  by  liquid 
nourishment  given  in  small  quantities  at  short  intervals.  As  a  rule 
the  interval  should  not  be  more  than  two  hours.  The  chief  reliance 
should  be  placed  upon  milk,  but  yolks  of  eggs  beaten  up  with  milk, 
beef-tea,  and  meat  jelly  may  also  be  given.  Brand's  essence  of 
meat  is  often  retained  when  other  food  is  vomited.  If  milk  is 
vomited  in  curds,  barley-water  should  be  mixed  with  it.  If  there 
is  diarrhoea,  beef-tea  should  be  avoided,  and  the  milk  shoidd  be 
given  with  lime-water.  Alcohol  is  of  use,  as  tending  to  lower  the 
temperature,  and  having  also  probably,  in  some  degree,  an  anti- 
septic influence.  Two  or  three  teaspoonfuls  of  brandy  may  be 
given  every  hour,  beaten  up  with  egg,  and  an  equal  quantity 
of  water.  Iced  champagne  is  sometimes  found  to  relieve 
vomiting.  In  severe  cases,  when  the  pulse  becomes  very  rapid 
and  feeble,  the  quantity  of  brandy  may  be  increased  up  to 
eight  or  twelve  ounces  in  the  twenty-four  hours.  If  there  is  so 
much  vomiting  as  to  prevent  the  retention  of  a  sufficient  amount 
of  nourishment,  nutrient  enemata  should  be  given.  The  formula 
given  at  p.  309  may  be  used, 'with  the  addition  of  an  ounce  of 
brandy.  If  there  is  diarrhoea,  twenty  minims  of  tincture  of  opium 
may  be  added.  Forty  grains  of  oxide  of  bismuth  may  also  be 
added. 

Medicinal  treatment. — The  drug  most  to  be  relied  upon,  both  as 
'  an  antipyretic  and  antiseptic,  is  quinia.  A  ten-grain  dose  may  be 
JMWl>  given  at  the  outset,  when  pyrexia  is  high,  and  then  five  grains 
every  three  or  four  hours.  When  the  fever  is  continuous,  and  is 
not  controlled  by  this  means,  a  dose  of  twenty  grains,  given  twice 
a  day,  is  sometimes  more  effectual.  Large  doses  of  quinia  are  often 
"  better  tolerated  when  given,  not  in  an  acid  solution,  but  as  a  simple 
powder  in  water,  or  in  a  mucilaginous  mixture  with  15  grains  of 
subnitrate  of  bismuth  and  5  grains  of  bicarbonate  of  soda.^ 

Other  antipyretics,  such  as  salicjdate  of  soda  or  antipyrin,  may  be 
tried  if  quinia  fails  or  is  not  tolerated.  Antiseptics  such  as  sulpho- 
carbolate  of  soda  and  sulphite  of  soda  are  also  sometimes  used,  but 
have  not  proved  on  the  whole  to  give  better  results  than  quinia. 
They  may  be  given,  alternately  with  quinia,  if  the  quantity  of 
quinia  has  to  be  diminished  on  account  of  cinchonism.  In  cases  m 
which  quinia  has  failed,  Warburg's  tincture,  in  which  quinia  is 
combined  with  a  large  number  of  aromatic  substances,  has  some- 
times been  found  useful.  It  is  given  in  two  or  more  successive 
doses  of  half  an  ounce,  undiluted,  at  two  or  three  hours'  interval. 
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In  adynamic  conditions,  when  there  is  great  tympanitis,  oil  of 
turpentine  xv.-xx.),  given  on  sugar,  may  be  of  use.  All  these 
drugs  should  be  discontinued,  if  they  either  produce  vomiting  or 
destroy  the  appetite  ;  and  reliance  for  an  antipyretic  effect  can  then 
only  be  placed  on  cold  applications. 

When  there  is  peritonitis,  opium  or  morphia  should  be  °lven  in 
sufficient  quantity  to  control  the  pain.  When  pain  is  severe  lar^e 
quantities  are  often  well  tolerated,  and  appear  to  be  beneficial  A 
subcutaneous  injection  of  a  quarter  or  a  third  of  a  grain  of  acetate 
of  morphia  may  be  given  at  the  outset,  and  then  some  Battley's 
liquor  opu  sedativus  may  be  given  with  the  quinine.  In  the  case 
of  vomiting,  the  sedative  may  be  given  by  the  rectum  or  sub- 
cutaneously.  In  prolonged  cases  of  fever,  and  those  which  assume 
the  pyeemic  form,  the  tincture  of  perchloride  of  iron,  in  addition  to 
or  in  substitution  for,  the  quinia,  is  often  of  great  value. 

The  result  of  giving  purgatives  as  evacuants  has  been  highly 
spoken  of  by  some  authorities,  but  there  is  a  risk  of  setting  ut> 
diarrhoea,  which  is  always  an  unfavourable  symptom.    If  there  is 
constipation  at  the  outset  of  pyrexia,  and  no  very  acute  peritonitis 
or  sign  of  severe  septic  affection,  three  or  four  grains  of  calomel 
may  be  given.     This  is  often  foUowed  by  a  fall  of  temperature 
Diarrhoea  should  not  be  stopped  too  quickly,  if  moderate  in  amount 
since  some  of  the  poison  may  be  carried  off  in  the  evacuations' 
Lt  necessary,  opium  may  be  given  by  the  mouth  or  rectum  Tinc- 
ture of  perchloride  of  iron  is  of  use  in  checking  diarrhoea,  if  tolerated 
by  the  stomach. 

Vascular  depressants,  such  as  tincture  of  aconite  in  closes  of  one 
minim,  given  at  first  every  half-hour,  or  tinct.  veratri  viridis  in 
nve-minim  doses,  are  recommended  by  some  authorities.  If  ^iven 
at  all,  they  require  very  careful  watching.     They  should  bemused 

disLae        0UtS6t'        Sh°Uld  bS  aV°ided  hl        asthenic  f°™  of 
Refrigeration.— If  the  temperature  rises  to  a  very  hi^h  decree 
sucli  as  105;,  and  is  not  brought  down  by  antipyretic  medicines 
such  as  qumine,  benefit  is  sometimes  found  from  direct  application 
of  cold.     Baths  or  wet  packing  have  been  used,  but  the  disturbance 
to  the  patient  which  these  involve  is  a  serious  disadvantage  in  peri 
tomtis.    The  simplest  mode  of  reducing  temperature  is  the  applici 
tion  over  the  head,  either  of  Thornton's  ice-water  cap,  made  of 
india-rubber  tubing,  or  of  Letter's  temperature  regulator,  made  of 
metal  tubing,  through  either  of  which  a  stream  of  ice-cold  water  is 
kept  running  from  a  reservoir  elevated  above  the  bed,  the  rapiditv 
of  the  stream  being  regulated  by  a  tap.    This  application  of  cold  to 
the  head  is  generally  found  to  affect  appreciably  the  temperature  of 
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the  whole  body.  If  its  effect  proves  insufficient,  the  body  may  be 
sponged  occasionally  with  water  at  a  temperature  between  70°  and 
80°  F.  A  Leiter's  temperature  regulator  may  also  be  applied  over 
the  abdomen  if  desired.  It  is  most  useful  at  the  outset  of  the  dis- 
ease, when  there  is  tenderness  of  the  uterus,  with  a  rise  of  tempera- 
ture. An  ice-bag  may  be  used  in  the  absence  of  a  coil.  A  thin 
garment  should  be  interposed  between  the  coil  or  ice-bag  and  the  ! 
skin. 

Runge  *  of  Dorpat,  urges  the  treatment  of  puerperal  septicaemia 
by  large  quantities  of  wine  and  brandy,  combined  with  the  use  of 
baths,  Instead  of  quinine  or  other  antipyretic.  From  one  to  three- 
baths  are  given  in  the  day,  and  their  duration  is  from  five  to  ten 
minutes.  The  temperature  is  about  85°  F.  at  first,  and  is  lowered 
to  about  80°  by  the  addition  of  cold  water.  Severe  abdominal 
pain  and  tenderness,  and  violent  vomiting,  are  contraindications  to 
the  baths  ;  and  they  are,  therefore,  not  available  in  the  worst  cases 
A  tendency  to  somnolence  or  delirium,  high  temperature,  and 
abdominal  distension,  without  extreme  tenderness,  are  the  strongest 

indications  for  them.  . 

In  America,  Kibble's  fever-cot,  made  of  cotton  netting,  with 
india-rubber  cloth  beneath,  is  used  for  the  same  purpose  and  has 
the  advantage  of  involving  less  disturbance  than  baths.    Affusion  o 
water  at  85°  or  80°  to  the  trunk  only  is  practised  every  hour  until 
the  temperature  is  reduced. 

Operative  treaimmt.—U  there  is  reason  to  believe  that  the  origin 
of  IhTdi^sTis  a  pyosalpinx  of  old  standing,  it  affords  a  chance  of 
cure  to  perforin  abdominal  section,  remove  the  tube,  wash  out  the 
peritoneal  cavity  with  warm  water,  or  a  saturated  cold  solution  of 
Lric  acid  raised  to  a  temperature  of  100°  by  addition  of  hot  water 
and  place  a  Keith's  glass  drainage  tube,  reaching  to  the  bottom  o 
the  pouch  of  Douglas,  as  after  ovariotomy.    It  has  been  suggested 
that  similar  treatment  is  available  for  all  cases  of  purulent  peri- 
tonitis.   But  it  probably  affords  only  a  forlorn  hope,  when  septic 
peritonitis  is  established:  since  such  peritonitis  may  prove  fatal 
after  ovariotomy,  if  septic  injection  has  been  conveyed,  notwith- 
standing the  presence  of  a  Keith's  tube.  _  _ 
'    ^Jmmt  of  velvic  celhditis  and  pelvic  yeviton^-ln  these  cm- 
dSJftTtreataieiit  has  to  be  directed  chienytolhe  local  affections 
and  to  the  consequent  pyrexia,  not  to  any  general  septicemias J 
the  disease  comes  on  with  high  fever  within  a  week  after  dehverj 
quinia  should  be  given  in  full  doses  m  the  manner ^aWy  J 
scribed     If  it  commences  insidiously,  and  is  observed  only  at  a  lata 
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period,  quinia  maybe  given  in  more  moderate  doses.  Opiates 
should  be  given  in  sufficient  quantity  to  keep  the  pain  in  check. 

lie  requirement  for  them  will  be  mostly  in  proportion  to  the 
degree  in  which  the  peritoneum  participates  in  the  inflammation 
In  mild  cases,  suppositories  containing  half  a  grain  of  hydrochlorate 
ol  morphia  may  be  introduced  per  rectum  from  time  to  time  by  the 
nurse  whenever  great  complaint  of  pain  is  made.  Linseed  poultices 
should  be  kept  constantly  applied  over  the  lower  part  of  the 
abdomen  so  long  as  there  is  pain  and  high  temperature.  Glycerine 
ol  belladonna  or  tincture  of  opium  may  be  spread  over  the  skin 
beneath.  If  it  is  desired,  at  this  stage  to  try  the  effect  of  an 
absorbent,  the  skin  under  the  poultice  may  be  smeared  with  equal 
parts  ol  unguentum  hydrargyri  and  unguentum  belladonna 

In  America  the  application  of  cold  instead  of  heat  is  much  used 
but  it  is  doubtful  whether  cold  applied  to  the  skin  really  diminishes 
the  temperature  in  the  deep  parts  of  the  pelvis,  beyond  that  extent 
to  which  it  may  lower  the  general  temperature.  As  a  rule  the 
warm  application  gives  more  comfort  to  the  patient  If  cold  is 
employed,  a  coil  of  Leiter's  temperature  regulator  over  the  abdomen 
is  tne  most  convenient  mode  for  applying  it. 

An  essential  part  of  the  treatment  is  complete  and  prolonged  rest 
A  late  outbreak  of  acute  symptoms  is  often  clue  to  the  earlier  stage 
having  been  overlooked,  and  the  patient  getting  up  and  returning 
to  work  prematurely.  The  patient  should  remain  in  bed  until  the 
pain,  tenderness,  and  pyrexia  have  subsided  for  some  considerable 
time,  and  the  exudation  is,  in  great  part,  absorbed.  Caution  about 
any  over-exertion  or  exposure  to  cold  is  necessary  for  weeks  or 
months  longer.  If  there  is  persistent  local  pain  long  after  all  feve  • 
has  subsided  counter-irritation  to  the  skin  over  the  painful  spot 
may  be  employed.  Liniment  of  iodine  may  be  painted  over  i 
daily  until  the  skin  becomes  sore.  11 

Mgation  or  syxmgingwith  hot  water  at  a  temperature  of  from 
110  to  115  F.  appears  to  tend  to  reduce  the  inflammation  and 
hasten  the  absorption  of  the  exudation  by  stimulating  the  lympha- 
tics     This  may  be  commenced  as  soon  as  it  can  be  carried  out 
without  too  much  disturbing  the  patient,  and  employed  two  or  three 
times  a  day  until  the  exudation  has  been  in  considerable  par 
absorbed  and  the  patient  is  able  to  get  up.    Absorbent  drugs  are 
not  of  so  much  avail  as  promoting  the  general  nutrition  and  vmour 
of  the  patient  by  good  lbod  and  tonics.    But,  in  the  later  staee 
after  the  subsidence  of  fever,  the  liquor  hydrargyri  perchlodd  m  n' 
be  given  in  eighty-minim  doses  three  times  a  day.     This  anrZJ 
to  be  preferable,  in  general,  to  iodide  of  potassium^  as  b^gSthl 
tome  than  depressant.    It  may  be  combined  with  quinine,  cinchona 
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or  with  tinct.  ferri  perchloridi.     Iodide  of  potassium,  in  five-grain 
doses,  may  also  be  combined  with  it. 

Treatment  of  pelvic  abscess. — As  soon  as  an  abscess  points  exter- 
nally it  should  be  opened  antiseptically.     Reddening  of  the  skin 
will  be  an  indication  that  there  is  no  risk  of  opening  the  peritoneal 
cavity.    If  there  is  doubt  as  to  the  depth  at  which  the  pus  lies,  a 
hypodermic  syringe  or  small  aspirator  needle  may  be  used  to  explore 
in  the  first  instance.     The  incision  may  be  made  under  carbolic 
spray,  or  after  disinfection  of  the  skin  with  perchloride  of  mercury 
(1  in  1,000),  and  a  drainage  tube  introduced  according  to  Lister's 
method,  the  end  of  the  tube  being  cut  off  level  with  the  skin,  and 
secured  by  two  loops  of  carbolised  silk,  passed  through  the  end  of 
the  tube  and  laid  flat  upon  the  skin  beneath  the  gauze  dressings. 
If  the  pus  is  not  quite  superficial,  Hilton's  method  of  opening  deep 
abscesses  should  be  employed.    After  an  incision  through  the  skin, 
a  director  is  pushed  into  the  abscess.    By  its  means  the  points  of  a 
pair  of  dressing  forceps  are  guided  into  the  cavity.    The  forceps  are 
then  opened,  and  withdrawn,  so  as  to  enlarge  the  opening  suffi- 
ciently.   If  an  abscess  has  spontaneously  opened  or  has  been  opened 
externally,  and  the  sinus  does  not  close,  but  pus  continues  to  be 
poured  out  from  a  large  cavity,  a  large  drainage  tube  should  be 
introduced  to  the  full  depth  of  the  cavity.    The  free  end  of  the 
tube  may  be  immersed  in  a  bottle  containing  an  antiseptic  solu- 
tion and  the  cavity  may  be  washed  out  daily  by  means  of  a  funnel 
with  a  solution  of  iodine  (Tr.  iodi  Jii.  ad  Aq.  0  i.)  or  sulphurous 
acid  (Acid,  sulphurosi  i.-ii.  %  ad  Aq.  0  i.).    Such  a  failure  to  close 
is  more  likely  in  the  case  of  an  abscess  due  to  peritonitis  than  m  the 
ordinary  suppuration  of  pelvic  cellulitis,  especially  when  the  opening 
is  high  up  in  the  abdomen,  as  for  instance  at  or  near  the  umbilicus. 
Carefully  adjusted  pressure  by  pads  of  cotton-wool  may  assist  in 
causing  the  abscess  to  close.     In  rare  cases,  when  other  means  fail, 
if  the  "abscess  cavity  is  found  to  descend  close  to  the  vagina,  it 
may  be  desirable  to  make  a  counter-opening  at  its  lowest  point 
by  cutting  from  the  vagina  upon  the  point  of  a  probe  passed  into 
the  abscess  ;  a  drainage  tube  may  then  be  passed  through  the  two 

openings.  .    .  . 

If  a  fluctuating  swelling,  due  to  the  pointing  of  an  abscess,  can 
be  felt  from  the  vagina,  the  presence  of  pus  should  first  be  verified 
by  an  aspirator  needle,  and  the  abscess  then  opened  by  Hilton  s 
method,  as  already  described.  The  most  favourable  point  for 
opening  is  the  posterior  vaginal  fornix.  A  drainage  tube  may  be 
introduced,  the  most  suitable  form  of  tube  for  the  purpose  being  J 
self-retaining  elastic  catheter.  If  the  constitutional  symptoms  indi- 
cate suppuration,  and  a  boggy  feeling  only  can  be  detected  in  the 
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swelling,  but  no  distinct  fluctuation,  the  aspirator  may  be  used  to 
search  lor  pus.  J 

Puerperal  Tetanus. 

Puerperal  tetanus  is  extremely  rare  in  this  country.    No  instance 
of  xt  occurred  m  46,089  deliveries  in  the  Guy's  Hospital  Lying" 
Charity,  and  I  have  met  with  it  only  once.    According  to  modern 
doctane  it  depends  upon  infection  by  the  bacillus  of  tetanus,  and 
thus  is  really  a  special  form  of  septicemia.    When  it  occurs  in 

LT™  Tnen'     ?  Pr°bable  that  the  ******  ^  ^en  intro- 
duced  into  the  genital  canal.    It  resembles  surgical  tetanus  in  the 
ac    that  an  important  exciting  cause  is  exposure  to  cold,  especially 

common     Tpf-8'       ^  °f  tetanUS  is  ^mparativelv 

common  Tetanus  has  sometimes  been  observed  after  full-term 
dehvery,  but  more  frequently  after  abortion,  especially  if  an  adheren 
placenta  has  been  separated  from  the  uterus.  acmerent 
The  symptoms  prognosis,  and  treatment  are  similar  to  those  of 
tetanus  in  general.  Sir  James  Simpson  collected  the  records  of  27 
cases,  of  which  22  were  fatal. 

The  new-born  infant  is  also  liable  to  tetanus,  especially  in  hot 
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CHAPTER  XL. 

PHLEGMASIA  DOLENS,  THROMBOSIS,  EMBOLISM, 
SUDDEN  DEATH. 

Phlegmasia  Dolens,  or  Peripheral  Venous  Thrombosis. 

The  term  "  phlegmasia  dolens  "  or  "  phlegmasia  alba  dolens  "  is 
applied  to  a  swelling  of  one  or  both  legs,  characterised  by  pain, 
tension  of  the  skin,  brawny  hardness,  absence  of  pitting  on  pressure, 
and  a  shining  whiteness  of  the  surface.  Much  controversy  has  taken 
place  as  to  its  true  pathology.  In  former  days  it  was  fancifully 
ascribed  to  a  metastasis  of  the  milk.  From  this  theory,  and  from 
the  white  appearance  of  the  skin,  was  derived  the  popular  term  of 
' '  milk-leg. "  By  different  authorities  it  has  been  regarded  as  inflam- 
mation or  obstruction  of  the  lymphatics,  as  general  inflammation  of 
all  the  tissues  of  the  limb,  or  as  phlebitis. 

It  is  now  recognised  that  the  most  constant  anatomical  condition 
is  thrombosis  of  the  veins  ;  and  that  phlebitis,  if  it  occurs,  is  gene- 
rally secondary,  either  to  the  thrombosis  or  to  inflammation  of  sur- 
rounding cellular  tissue.    There  must,  however,  be  something  more 
than  obstruction  of  the  veins  to  account  for  the  brawny  tension  ot 
the  affected  limb,  the  tissues  of  which  are  filled  with  coagulable 
lymph,  not    with    ordinary    serum.     The    condition    is  totally 
different  from  the  common  cedema  which  is  produced  by  pressure 
on  veins  or  even  by  thrombosis  of  a  vein  under  different  circum- 
stances.   This  can  only  be  accounted  for  in  one  of  two  ways  :  either 
that  obstruction  of  the  lymphatics  as  well  as  of  the  veins  is  an 
essential  part  of  the  disease,  or  that  there  is  some  toxemic  condi- 
tion of  the  blood,  in  consequence  of  which  the  fluid  poured  out  i. 
irritating  to  the  tissues  and  sets  up  a  kind  of  quaswni  ammanon 
leading  to  the  production  of  coagulable  lymph.    Probably  bo  h 
these  conditions,  and  especially  lymphatic  obstruction,  actually  play 
a  part  in  the  causation.    The  lymphatic  obstruction  cannot  h^- 
ever,  be  so  readily  demonstrated  anatomically  as  the .venous  tbronj 
bosis.     It  was  especially  contended  by  Tilbury  Fox*  that  the 

*  Obst.  Trans.,  1862. 
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lymphatic  obstruction  is  the  most  essential  part  of  the  disease,  and 
^phlegmasia  dolens  may  exist  even  without  any  thrombus  in  the 

Causation.— There  is  strong  reason  for  believing  that  the 
presence  of  some  septic  material  JnJbe_blood  generally  has  Z 

te  TTl?  heir1UCt!°n0f  the  coaguhitio.r-This  is  L™ 
the  fact  that  phlegmasia  dolens  does  sometimes  occur  apart  from 
pregnancy  or  the  puerperal  state,  and  that  this  happens  Z    a  s 
where  there  is  some  source  for  septic  absorption.1 1  It  £  heen 
especrally  observed  when  there  is  ulcerated  cancer  of  some  interna 

£  7mi£:  ce?r  it" biit  has  somet™es  — d  *S£ 

stage  ol  phthisis.  The  following  case,  recorded  by  Tyler  Smith  * 
a  so  shows  that  phlegmasia  dolens  may  sometimes  have  i  origin 

aSZTfef  A  ^'f  f°ner  been  -  cloSe  attendance',* on 
a  patient  dying  of  erysipelatous  sore-throat  with  sloughing  and  was 
himself  affected  by  sore-throat.    Under  these  circumstanc  s  he 

2S5^S*tT^  Vwenty4oilT  Ws^ three 

confinements     All  these  ladies  were  attacked  by  phlegmasia  dolens 

Mrf8ht  thei'ef°re'  P™^ritis,  have  b  enl: 
Uuded  in  the  chapter  on  puerperal  fevers.  It  has  been  thought 
more  convenient  to  describe  it  separately,  because  it  generally  art 

Wht  P0Sif01^  «  ^  — es  are  pr^enTin  th 

P^rany^^ 

ditions  also  favour  thrombosis.  The  vein  W  hee J  V  f  1°°?" 
conse^ce  of  the  abdominal  V»m^^^J^  * 
m  them  is  slow  while  the  woman  is  ly£  ^hX^ 
period.  Moreover,  there  are  always  thYombi  the  I  f? 
^rme  veins.  From  these  thrombosis  may  ^ sHy  S end \l 
mto  the  uterus,  and  thence  into  the  veins  of  the  brnS  r  Pf 
«  -  Proceeds  no  further  than  this  it  g£ 

*  Manual  of  Obstetrics,  p.  639. 
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But  from  the  broad  ligament  thrombosis  may  reach  the  iliac  veins, 
and  spread  downward  to  the  femoral  veins.  It  has  long  been 
observed  that  women  who  have  suffered  from  htemorrhage  air  most 
prone  to  phlegmasia  dolens.  Any  febrile  condition  also  increases 
the  fibrin  in  the  blood,  and  thereby  the  tendency  to  thrombosis. 

Symptoms  and  Course— The  cmn^ncenaejitof  symptoms  is 
rarely  within  the  first  week  after  delivery  ;  more  frequently  it  is  in 
the  second  week,  and  still  more  frequently  in  the  third.  Sometimes, 
but  not  always,  there  are  preliminary  symptoms  of  malaise  with 
coated  tongue  and  slight  pyrexia.  The  first  characteristic  symptom 
is  that  of  acutejEdiuiutheJeg.  The  locality  of  this  depends  upon 
the  course  of  the  local  affection.  More  frequently  this  commences 
in  the  thigh,  near  the  femoral  vessels,  and  spreads  downward.  Less 
frequently,  it  begins  in  the  calf  of  the  leg,  or  near  the  ankle,  and 
extends  upward  and  downward.  Exceptionally  the  swellmg  remains 
limited  to  the  upper  part  of  the  thigh. 

The  leftjeg,  is  affected  jmnre.  frequently  than  the  right,  probably 
because  the  venous  circulation  of  the  left  leg  is  more  apt  to  be 
impeded  from  the  presence  of  the  rectum  and  sigmoid  flexure  on 
the  left  side.  Not  unfrequently  the  other  leg  is  affected  afterwards, 
generally  after  an  interval  of  about  a  week.  Exceptionally  the 
attack  is  preceded  by  pelvic  cellulitis  on  the  affected  side.  In  this 
case,  the  thrombosis  is  probably  secondary  to  inflammation  of  the 
cellular  tissue  surrounding  the  iliac  or  femoral  veins. 

The  onset  of  pain  is  accompanied  by  a  rise_qf  pulse  and  tempera- 
ture,  the  temperature  generally  reaching  101°  or  102  Sometimes 
SEere  are  also  initial  rigors.     Swelling  follows  quickly  upon  the 
pain.     At  first  Willing  may  pjUaiJiXfissure,  as  it  does  also 
Uen  subsiding.    It  gradually  increase  for  two  or  thjg^s,  anc , 
when  it  has  reached  its  height,  has  the  characters  already  described. 
The  white  tense  surface  may  be  variegated  by  knots  of  purple  super- 
ficial veins.     If  the  skin  is  pricked,  the  fluid  which  exudes  is  not 
thin  serum,  but  coagulable  lymph,    g^cialswellmg  ^teff-gg; 
may  be  felt  along  Ifcejpurseri  .the  aftected  veins,  especially  at  the 
onset  or  dedSS^TffiT^K..    When  the  tension  is  very  great 
ftey  are  not  so  easy  to  detect.    Motion  of  the  leg  is  prevented  on 
account  of  the  pain  and  pressure  of  the  swelling  on  the  muscles 
Attorn  sev^UtenJays,  the  pyrexia  generally  ^sid-  and 
the  swellingTeiinTlo^etes  tense,  and  to  allow  pit  in  g  on  preffl 
sure"  It  dlii  not  completely  disappear  for  severaljvejks,  gene  > 
7*  much  as  five  or  six,  and  sometimes  the  tendency  to  swellmg 
nSnfmr  m^y  months  afterwards     Occasionally  dux^ J 
early  stage,  there  are  renewed  attacks  of  pyrexia,  with  extension 
the  thrombosis  to  fresh  veins. 


PHLEGMASIA  DOLENS.  805 

In  rare  cases  the  arm  becomes  affected  by  phlegmasia  dolens  in 
the  same  way  as  the  leg.  Phlegmasia  dolens  of  the  arm  alone  has 
chiefly  been  observed  apart  from  the  puerperal  state.  But  in  some 
puerperal  patients  the  arms  become  affected  as  well  as  the  legs,  and 
thrombosis  may  occur  in  other  situations  also,  as  in  the  neck. 
These  multiple  thromboses  are  generally  the  sequela  of  some  general 
septic  infection,  and  are  of  a  grave  character. 

Pathological  anatomy.— The  veins  most  frequently  affected 
by  thrombosis  are  the  femoral,  iliac,  popliteal,  tibial  and  peroneal. 
More  rarely  there  is  thrombosis  in  the  saphenous  veins.  In  the 
later  stage,  the  veins  may  be  inflamed  and  adherent  to  the  sur- 
rounding cellular  tissue  ;  especially  when  the  commencement  of  the 
affection  has  been  by  extension  from  pelvic  cellulitis.  The  lymphatic 
glands  are  generally  enlarged,  the  lymphatics  matted  together  with 
the  vessels  by  inflammatory  exudation.  The  clot  may  be  found 
softened  clown  by  fatty  degeneration.  When  the  affection  is  part 
of  general  septicaemia,  the  clot  is  more  disintegrated,  and  there  may 
be  pus  m  the  veins. 

Sequelae.— As  a  general  rule,  the  clot  shrinks  up  or  becomes 
disintegrated,  and  the  circulation  through  the  affected  vessels  is 
restored.  More  rarely  the  vessels  become  permanently  obliterated 
in  these  cases,  more  or  less  swelling,  or  tendency  to  swell,  may 
remain  in  the  leg  for  months  and  even  years,  and  the  use  of  the 
limb  is  impaired  for  a  corresponding  time.  In  either  case,  a  vari- 
cose condition  of  the  veins  which  have  been  distended  in  conse- 
quence of  the  obstruction  is  apt  to  remain. 

Rarely  suppuration  takes  place  about  the  affected  vessels  This 
usually  ends  favourably  after  the  opening  of  the  abscess.  When 
however,  the  septic  character  predominates  in  the  affection,  and 
especially  in  lying-in  hospitals,  extensive  burrowing  abscesses  may 
be  formed,  with  sloughing  of  muscles  and  cellular  tissue  Under 
similar  conditions,  the  thrombi  may  become  disintegrated  and  form 
septic  emboli  which  set  up  general  pyaemia.  Even  a  healthy  clot 
may  be  detached  and  cause  embolism  of  the  pulmonary  artery 
The  consequence  may  be  sudden  death,  or  serious  embarrassment  to 
respiration.  Fortunately,  the  detachment  of  a  clot  is  rare,  except  as 
the  result  of  premature  exertion  or  injudicious  manipulation  of  the 
attected  veins. 

Treatment.— The  first  essential  in  treatment  is  absolute  rest 
and  this  must  be  prolonged  for  a  considerable  time,  wTth  a  sped-il 
View  to  the  danger  of  embolism  of  the  pulmonary  artery  For  the 
same  reason  all  friction  should  be  avoided,  and  manipulation  of  the 
affected  vessels  should  be  used  only  with  great  caution.  The 
affected  leg  should  be  somewhat  elevated,  and  guarded  from  pressure 
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by  a  cradle.  For  relief  of  pain  it  may  be  wrapped  in  thinly-spread 
linseed  poultices,  hot  fomentations,  or  in  flannel  moistened  with 
an  anodyne  lotion,  and  covered  with  oiled  silk.  Opium  or  morphia 
should  be  given  until  the  pain  is  relieved.  Quinine  in  moderate  or 
considerable  closes,  according  to  the  degree  of  pyrexia,  is  of  most 
value  in  the  acute  stage.  Later,  the  tincture  of  perchloride  of  iron 
may  be  given.  In  the  later  stage,  when  the  swelling  is  subsiding, 
the  leg  may  be  bandaged  evenly  with  a  flannel  bandage/  and  still 
kept  elevated.  The  patient  should  on  no  account  be  allowed  to 
leave  her  bed  till  all  tenderness  and  swelling  of  the  vein  have  dis- 
appeared. In  the  septic  forms  of  the  disease  the  treatment  will  be 
merged  into  that  of  puerperal  septicaemia. 

It  was  formerly  recommended  to  apply  leeches  over  the  inflamed 
vein,  and  even  to  repeat  the  leeching  on  successive  occasions,  and 
also  to  apply  blisters  to  the  affected  limb.  Since  the  disease  is  one 
associated  with  debility,  and  frequently  a  sequela  of  haemorrhage, 
leeching  is  not  desirable,  even  though  it  might  give  relief  to  local 
pain.    Blisters  are  only  likely  to  increase  the  distress. 


Embolism  and  Thrombosis  of  the  Pulmonary  Arteries. 

Attention  has  long  been  attracted  by  the  startling  cases  in  which, 
quite  unexpectedly,  sudden  death  occurs  either  during  labour  or, 
more  frequently,  after  delivery.    It  is  now  recognised  that  the  most 
frequent  cause  of  such  sudden  death  is  embolism  of  the  pulmonary 
arteries.    This  embolism  is,  in  the  majority  of  cases,  the  sequel  ol 
thrombosis  in  the  veins  of  the  uterus  or  its  vicinity,  or  in  the  iliac 
or  femoral  veins.    It  may  occur  at  any  time  up  to  four  or  nve 
weeks  after  delivery,  but  is  more  common  after  a  certain  interval, 
when  changes  may  have  taken  place  in  the  clot  which  promote  its 
detachment.    Embolism  may  occur,  however,  even  before  delivery, 
and  when  this  is  the  case,  the  clot  is  most  likely  to  be  derived  from 
a  thrombus  in  a  uterine  sinus  at  the  placental  site.    In  this  situa- 
tion, antepartum  thrombosis  may  occur  if  there  has  been  separation 
of  the  placenta,  and  the  thrombus  is  likely  to  be  more  bulky  than 
that  which  would  have  been  formed  after  delivery  and  retraction  ot 
the  uterus.    Then,  when  retraction  does  occur  m  the  course  o 
labour  or  after  delivery,  the  loose  thrombus  may  be 
and  carried  to  the  pulmonary  arteries.    According  to  Spicg  b  0, 
this  accident  most  often  occurs  when  premature  labour-  s  u  du  I 
by  some  method  which  involves  the  risk  of  separating  the  placenta^ 

*  Lehrbuck  der  Geburtsliiilfe,  2nd  ed.,  p.  603. 
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The  predisposing  causes  are  therefore  all  those  which  tend  to 
coagulation  of  the  blood,  especially  haemorrhage,  depression  of  the 
circulation  from  haemorrhage  or  exhaustion,  pyrexia  due  to  any 
cause,  and  the  entrance  of  septic  material  into  the  circulation.  It 
is  only  the  milder  forms  of  septic  infection,  however,  which  are 
likely  to  lead  to  sudden  death  through  embolism  of  the  main  trunk 
or  largest  branches  of  the  pulmonary  artery.  If  the  clot  itself  has 
a  definitely  septic  character,  and  contains  septic  organisms,  it  quickly 
becomes  disintegrated.  Small  fragments  are  then  apt  to  be  detached, 
and  either  plug  small  branches  of  the  pulmonary  artery,  or  pass 
through  the  pulmonary  capillaries  and  cause  minute  emboli  in  other 
parts  of  the  body.  This  condition  has  already  been  described  in 
the  chapter  on  puerperal  fevers  as  leading  to  visceral  pyaemia.  The 
clot  may,  however,  be  apparently  healthy,  even  though  entrance  of 
septic  material  has  had  something  to  do  with  the  coagulation  :  per- 
haps because  the  influence  has  been  that  of  septic  intoxication  only, 
not  septic  infection  (see  p.  762).  In  such  case,  if  detached  at  all, 
it  is  more  likely  to  be  detached  in  a  considerable  mass,  and  plug  a 
large  branch  or  the  main  stem  of  the  pulmonary  artery. 

Considerable  controversy  has  taken  place  as  to  whether  individual 
cases  should  be  interpreted  as  embolism  or  as  primary  thrombosis 
of  the  pulmonary  artery.  On  the  one  hand  it  is  argued,  and  the 
argument  has  much  weight,  that  it  is  not  likely  that  coagulation 
should  take  place  first  in  a  situation  where  the  current  is  so  rapid 
as  it  is  in  the  pulmonary  arteries.  On  the  other  hand  it  is  said 
that  the  pulmonary  artery  breaks  up  at  once  into  a  number  of 
branches,  which  radiate  from  it  at  different  angles  to  the  several 
parts  of  the  lung.  Consequently  a  large  extent  of  surface  is  pre- 
sented to  the  blood,  and  there  are  numerous  angular  projections 
into  the  currents  ;  both  which  conditions  are  calculated  to  induce 
the  spontaneous  coagulation  of  the  fibrin  *  This  mode  of  bifurca- 
tion must  also  cause  considerable  retardation  of  the  current,  which 
may  therefore  become  slow  enough  to  allow  coagulation  when  the 
heart  s  action  is  greatly  depressed. 

Extensive  coagulation  may  be  found  in  the  pulmonary  arteries 
and  right  heart  after  death,  having  the  appearance  of  being  due  to 
thrombosis.  It  is  to  be  remembered,  however,  than  an  embolus 
always  causes  the  deposit  of  fresh  fibrin  on  its  surface,  and  thus 
leads  to  secondary  thrombosis,  extending  backward  toward  the  heart, 
A  small  primary  embolus  may  thus  escape  detection.  Moreover,  it 
ja  often  difficult  to  say  whether  the  extensive  thrombosis  may  not 
have  been  formed  only  during  the  death  agony. 

Humphry,  "  On  the  Coagulation  of  the  Blood  in  the  Venous  System  during 


Life. 
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Most  of  the  best  pathologists,  however,  are  of  opinion  that  embol- 
ism of  the  pulmonary  arteries  is  much  more  frequent  than  primary 
thrombosis.  An  embolus  is  distinguished  by  its  being  more  de- 
colorised and  distinct  in  appearance  from  the  thrombosis  formed 
upon  it,  and  by  its  generally  being  situated  at  a  point  of  bifurcation 
of  the  artery,  at  which  it  has  been  arrested.  Also  it  is  not  moulded 
iu  shape  to  the  vessel  which  contains  it,  and  occasionally  it  may  be 
fitted  on  to  the  clot  elsewhere  from  which  it  has  been  detached. 

An  ante-mortem  arterial  thrombus  presents  a  rounded  end  toward 
the  heart,  and  is  dense,  consisting  of  layers  of  decolorised  fibrin. 
It  may  be  softened  in  the  centre  from  commencing  degeneration. 
It  is  non-adherent  to  the  walls  of  the  vessel,  and  may  allow  a  little 
space  for  the  blood  to  circulate  between. 

Playfair  is  one  of  the  strongest  advocates  for  the  relative  frequency 
of  primary  thrombosis  of  the  pulmonary  artery.  In  an  analysis  of 
25  cases  of  sudden  death  after  delivery,  he  regards  15  out  of  the 
25 — in  all  of  which  death  occurred  before  the  fourteenth  clay,  often 
on  the  second  or  third — as  due  to  primary  thrombosis.  In  7  only 
he  found  that  there  was  distinct  evidence  of  embolism,  and  in  them 
death  occurred  at  a  remote  period  after  delivery  ;  in  none  before 
the  nineteenth  clay.  He  infers  that  time  is  required  to  admit  of 
degenerative  changes  taking  place  in  the  deposited  fibrin,  in  order  to 
lead  to  the  separation  of  an  embolus.  It  is  to  be  remembered,  how- 
ever, that  an  embolus  separated  from  a  recent  clot  would  show  much 
less  sign  of  change,  would  be  more  difficult  to  distinguish  from  the 
secondary  thrombus  formed  upon  it,  and  would  therefore  much  more 
readily  escape  detection,  especially  by  a  pathologist  not  of  great 
experience. 

A  coagulum  formed  in  the  pulmonary  artery  within  a  few  days 
after  delivery  need  not  necessarily  either  be  clue  to  primary  throm- 
bosis in  that  situation,  or  be  derived  from  a  thrombus  in  a  vein.  A 
clot  may  be  formed  in  the  right  auricle,  commencing  probably  in 
the  auricular  appendix,  where  there  is  little  current,  or  in  a  small 
vein  opening  into  the  auricle.  Thence  a  thrombus  may  entend  into 
the  ventricle,  and  even  into  the  pulmonary  artery,  while  still 
tethered  in  the  auricle.  From  this  thrombus  a  portion  may  be 
detached,  and  plug  a  branch  of  the  pulmonary  artery. 

A  case  recorded  by  Playfair  himself  as  a  case  of  thrombosis  ol  the 
pulmonary  artery  appears  to  indicate  this  mode  of  origin.  Labour 
had  been  severe  and  protracted,  and  the  patient  greatly  exhausted. 
After  delivery  temperature  had  fluctuated  considerably,  often  reach- 
ing a  high  point,  and  rarely  or  never  becoming  normal ;  there  had 

*  «  Note  on  the  Absorption,  with  Ultimate  Recovery,  of  Thrombosis  of  the  Pulmonary 
Artery  in  the  Puerperal  State."    Obstet.  Trans.,  Vol.  XXVI. 
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been  one  or  two  paroxysms  of  dyspnoea.  Three  weeks  after  delivery 
Dr.  Broadbent  found  a  bruit  indicating  thrombosis  in  the  right 
auricle.  Phlebitis  was  just  beginning  in  the  left  posterior  tibial 
vein.  A  few  days  later  there  were  symptoms  of  embolism  of  a 
branch  of  the  pulmonary  artery  leading  to  the  lower  part  of  the  left 
lung,  namely,  impaired  resonance,  imperfect  entry  of  air,  and  loud, 
harsh  friction.  The  auricular  murmur  was  no  longer  audible,  but 
there  was  a  systolic  murmur  over  the  pulmonary  artery,  and  obscura- 
tion of  the  pixlmonary  second  sound,  the  coagulum  interfering  with 
the  proper  closure  of  the  valves.  Just  at  this  time  thrombosis  of 
the  right  iliac  vein  appeared,  and  extensive  phlegmasia  dolens  of 
the  right  leg  was  developed.  The  patient  eventually  completely 
recovered.  Dr.  Broadbent's  interpretation  was,  that  there  was  exten- 
sion of  the  thrombus  from  the  auricle  into  the  ventricle  and  pulmo- 
nary artery,  and  consequent  embolism  of  a  branch  of  the  pulmonary 
artery. 

From  cases  in  which  signs  of  pulmonary  obstruction  have  shown 
themselves  without  proving  immediately  fatal,  and  phlegmasia  dolens 
has  appeared  shortly  after,  Playfair  argues  that  the  peripheral  throm- 
bosis obviously  followed  the  central,  both  being  produced  by  iden- 
tical causes,  and  in  the  instance  related  above  this  seems  to  have 
been  certainly  the  fact.  They  may  be  open,  however,  sometimes 
also  to  the  interpretation  that  thrombosis  in  a  pelvic  vein  may 
first  have  led  to  the  detachment  of  an  embolus,  and  afterwards  have 
extended  to  an  iliac  vein  and  produced  phlegmasia  dolens  ;  or  that 
thrombosis  may  have  occurred  successively  in  two  or  more  veins,  as 
is  often  found  to  be  the  case. 

One  fact  about  the  clinical  history  is  in  favour  of  the  view  that 
embolism  is  much  more  frequent  than  primary  thrombosis  of  the 
pulmonary  artery.  This  is  that,  in  the  great  majority  of  cases,  the 
attack  comes  on  with  an  appalling  suddenness,  which  forms  one  of 
its  most  striking  characteristics.  It  is  thus  allowed  that  there  is  no 
difference  in  symptoms  between  embolism  and  what  is  interpreted 
as  having  been  primary  thrombosis.  It  might  be  expected,  however, 
that  the  onset  of  symptoms  would  be  more  gradual  in  thrombosis,  as 
it  seems  to  have  been  in  the  case  recorded  above,  where  thrombosis 
commenced  in  the  right  auricle. 

The  cases  which  are  most  likely  to  be  due  to  thrombosis  com- 
mencing either  in  the  auricle  or  in  the  pulmonary  artery  itself  are 
those  in  which  the  symptoms  of  dyspnoea  come  on  within  a  few  clays 
after  delivery,  and  in  which  they  have  been  preceded  by  great 
depression  of  the  circulation,  owing  to  exhaustion  from  difficult 
labour,  or  haemorrhage,  or  both. 

Symptoms  and  Course. — The  primary  thrombosis  in  a  pelvic 
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vein,  if  such  has  existed,  gives,  as  a  rule,  no  sign  of  its  presence. 
Hence  the  attack  of  dyspnoea,  in  the  majority  of  cases,  conies  on 
quite  unexpectedly.  In  some  cases  the  puerperal  period  has  appa- 
rently progressed  quite  normally,  and  the  patient  may  be  beginning 
to  get  about  again.  Frequently,  however,  there  has  either  been  a 
protracted  and  exhausting  labour,  or  there  has  been  more  or  less 
pyrexia  within  the  first  week,  indicating  some  degree  of  septic  dis- 
turbance. In  other  cases,  again,  the  attack  comes  on  within  the 
first  few  days,  especially  after  haemorrhage,  or  depression  of  the 
heart  from  exhaustion. 

The  starting-point  appears  frequently  to  be  some  slight  exertion. 
The  patient  is  then  suddenly  seized  with  the  most  intense  dyspnoea. 
She  gasps  and  struggles  for  breath,  and  all  the  auxiliary  muscles  of 
respiration  are  thrown  into  action.  The  face  is  livid  and  purple,  or 
sometimes  pale.  The  heart's  action  at  first  is  violent  and  tumul- 
tuous ;  soon  it  becomes  feeble  and  irregular.  The  pulse  is  small 
and  also  irregular.  Respiration  is  hurried,  and  air  may  be  heard  to 
enter  the  lungs  freely. 

If  the  main  trunk  of  the  pulmonary  artery  is  blocked,  death 
follows  after  a  struggle  of  a  few  minutes.  If  only  a  main  branch  is 
plugged,  the  symptoms  after  a  while  may  become  mitigated  in  some 
degree,  but  the  violence  of  dyspnoea  is  apt  to  be  renewed  on  any 
slight  exertion.  Less  frequently,  the  first  onset  is  not  so  intense, 
but  the  attacks  recur  with  increasing  severity.  This  probably 
happens  chiefly  in  cases  in  which  there  is  primary  thrombosis  in  the 
heart  or  in  the  pulmonary  artery  itself.  A  fair  number  of  cases  has 
been  recorded,  although  only  a  small  minority  of  the  whole,  in 
which  the  patient  has  ultimately  recovered  after  symptoms  pointing 
to  pulmonary  embolism  or  thrombosis. 

In  some  of  the  cases  not  very  rapidly  fatal  a  systolic  bruit  has 
been  observed  over  the  pulmonary  artery.  It  is  probable  that  this 
may  occur  in  the  case  of  embolism  at  the  entrance  of  a  main  branch 
of  the  artery,  when  the  secondary  thrombus  extends  towards  the 
heart.  If  a  primary  thrombus  is  tethered  in  the  heart,  and  extends 
through  the  valves  into  the  artery,  the  bruit  may  be  expected  to  be 
more  marked.  In  this  case  the  second  sound  may  also  be  affected, 
as  in  the  instance  described  at  p.  808,  the  clot  preventing  thj 
closure  of  the  valves.  If  the  patient  eventually  survives,  recovery 
is  complete.  The  circulation  is  restored,  probably  through  disinte- 
gration of  the  clot,  and  any  bruit  which  may  have  been  heard 
disappears.  .  . 

Prophylaxis. — The  most  essential,  point  in  prophylaxis  is  to 
enjoin  complete  and  prolonged  rest  in  all  cases  in  which  there  i| 
evidence  of  venous  thrombosis.    This  should  be  continued  until  at 
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least  five  or  six  weeks  have  passed,  and  the  vein  is  no  longer  tender 
and  indurated.  More  prolonged  rest  in  bed  than  visual  is  also 
desirable  in  all  eases  in  which  there  has  been  great  exhaustion  from 
haemorrhage,  or  considerable  pyrexia  indicating  septic  disturbance  in 
the  first  week  after  delivery. 

Treatment. — In  many  cases  death  is  too  rapid  to  allow  any 
treatment.  In  the  first  instance  the  effort  should  be  to  keep  the 
patient  alive,  and  maintain  the  action  of  the  heart  by  stimulants 
such  as  brandy  and  ether.  Ether  may  be  given  by  subcutaneous 
injections  of  twenty  minims  at  a  time,  if  the  patient  cannot. swallow. 
Ammonia  is  a  useful  stimulant,  and  has  also  been  recommended  on 
the  ground  that  it  may  tend  chemically  to  promote  the  solution  of 
the  clot,  or,  at  any  rate,  to  prevent  further  thrombosis.  Twenty 
minims  of  liquor  ammonias,  or  five  grains  of  carbonate  of  ammonia, 
may  be  given  every  hour  for  a  while,  and  afterwards  at  longer 
intervals.  If  there  is  cyanosis  of  the  face,  and  other  evidence  of 
over-distension  of  systemic  veins,  a  small  venesection,  or  some  leeches 
applied  to  the  chest,  may  assist  in  the  restoration  of  ecpvilibrium. 

If  the  patient  survives  the  first  attack  of  dyspnoea,  and  obtains 
some  relief,  it  is  of  the  utmost  importance  that  she  should  be  kept 
absolutely  at  rest,  and  not  raised  in  bed,  or  allowed  to  make  any 
muscular  exertion  for  any  purpose.  Liquid  food  should  be  given 
frequently,  and  in  small  quantities.  The  same  precautions  should 
be  maintained  for  a  considerable  time  after  the  severity  of  symptoms 
has  abated,  since  a  renewed  attack  is  liable  to  be  brought  on  by  any 
imprudence. 

Embolism  of  Systemic  Arteries. 

Embolism  of  systemic  arteries  is  rarer  than  that  of  pulmonary 
arteries.  In  the  majority  of  cases  the  clot  is  derived  from  the  left 
heart.  The  same  conditions  of  blood  as  those  which  predispose  to 
venous  thrombosis  promote  its  formation.  In  some  recorded  cases 
there  has  been  antecedent  rheumatism,  and  vegetations  have  been 
detached  from  the  valves  of  the  heart.  In  others  there  has  been 
puerperal  endocarditis,  generally  of  septic  origin.  In  others,  as 
may  be  the  case  with  the  right  side  of  the  heart,  the  thrombosis 
probably  commences  in  the  auricular  appendix,  or  elsewhere  in  the 
auricle,  the  circulation  having  been  much  depressed  by  exhaustion 
or  haemorrhage.  In  some  cases  it  has  been  inferred  that  there  has 
been  primary  thrombosis  in  the  arteries  themselves,  the  symptoms 
having  been  gradual  in  their  onset,  and  the  arterial  Avails  having 
been  found  in  a  morbid  condition. 

Symptoms   and   Course. — The   arteries   most  frequently 
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affected  are  the  femoral,  brachial,  and  cerebral.  "When  the  artery 
of  a  limb  is  plugged,  there  is  generally  intense  pain  in  the^situation 
of  the  affected  artery,  sudden  in  its  origin,  but  persistent.  Pulaa- 
tion  m  the  distal  portion  of  the  artery  ceases,  and  the  limb  becomes 
cold,  powerless,  and  sometimes  oedematous.  There  may  be  excessive 
pulsation  in  the  artery  above  the  plug.  In  some  cases  gangrene  of 
the  limb  has  followed.  Gangrene  is  not  generally  the  result  of 
obstruction  of  the  main  artery  of  a  limb  in  persons  who  are  young 
and  otherwise  healthy,  a  collateral  circulation  being  established. 
Hence,  in  the  puerperal  cases,  a  morbid  condition  of  the  blood,  or 
some  venous  thrombosis  in  addition,  is  probably  an  element  in  the 
causation.  When  gangrene  of  a  limb  occurs  in  the  puerperal  state, 
the  prognosis  is  most  grave.  Cases,  however,  are  on  record  in 
which  the  patient  has  recovered  after  formation  of  a  line  of  demar- 
cation and  amputation  of  the  limb. 

When  embolism  of  an  important  cerebral  artery  occurs,  softening 
of  the  brain  and  paralysis,  generally  taking  the  form  of  hemiplegia, 
are  apt  to  follow.  Embolism  of  the  ophthalmic  artery  leads  to 
complete  blindness  of  the  affected  eye.  This  generally  occurs  in 
septicemic  cases,  and  is  followed  by  destruction  of  the  eye,  and 
usually  by  a  fatal  result. 

Treatment. — The  limb  should  be  elevated  and  kept  warm  by 
flannel  and  hot-water  bottles.  Opiates  must  be  given  until  pain  is 
relieved.  The  strength  should  be  supported  by  nourishing  diet. 
Any  concomitant  septic  condition  must  be  treated  in  the  usual  way. 

Entrance  op  Air  into  the  Veins. 

Next  to  pulmonary  embolism  and  thrombosis,  the  most  notable 
cause  of  sudden  death  during  labour  or  shortly  after  delivery 
appears  to  be  entrance  of  air  into  the  veins.  It  is  well  known  that 
the  entrance  of  air  in  considerable  quantity  into  large  veins  near 
the  heart  is  apt  to  prove  fatal.  This  is  sometimes  seen  in  surgical 
operations  upon  the  neck.  The  condition  of  the  uterine  veins  is 
somewhat  similar  to  that  of  the  veins  at  the  lower  part  of  the  neck. 
They  have  large  mouths,  and  are  closely  united  with  the  tissue  in 
which  they  lie,  so  that  they  cannot  collapse  when  not  closed  by 
contraction  of  the  uterus.  They  are  also  near  enough  to  the  chest 
to  be  affected  by  respiratory  aspiration. 

The  cause  of  death  in  such  cases  is  probably  complex.  The 
right  heart  filled  with  air,  which  is  compressible  and  has  no  appre- 
ciable momentum  as  compared  with  blood,  cannot  readily  empty 
itself.  The  air  bubbles  also  do  not  readily  pass  through  the  pul- 
monary capillaries,  and  act  somewhat  as  emboli.     If  the  air  enters 
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a  vein  distant  from  the  heart,  or  enters  in  moderate  quantity,  so 
that  the  right  heart  does  not  become  filled  with  air,  these  effects 
are  not  produced. 

For  air  to  enter  the  uterine  veins  three  conditions  are  necessary. 
There  must  be  air  or  gas  in  the  uterus,  the  uterus  must  be  relaxed, 
and  the  mouths  of  the  veins  must  be  open,  or  filled  only  by  a  soft 
easily  displaceable  thrombus.  The  conditions  may  be  fulfilled 
either  before  delivery,  when  the  placenta  is  separated  or  partially 
separated,  or  after  delivery,  especially  when  delivery  is  only  just 
completed.  Air  may  reach  the  vagina  and  thence  the  uterus 
merely  from  the  effect  of  position,  when  the  vagina  is  patulous.  It 
may  also  still  more  easily  gain  access  during  obstetric  operations  or 
manipulations.  Aspiration  into  the  veins  may  occur  from  the 
variations  of  intra-abdominal  pressure,  together  with  relaxations  of 
the  uterus  alternating  with  contractions.  Air  may  also  be  forced 
into  the  veins  by  contraction  of  the  abdominal  muscles,  occurring 
when  the  exit  through  the  vagina  is  impeded. 

The  most  marked  cases  have  occurred  when  water  has  been 
injected  into  the  uterus  before  delivery.  The  placenta  may  then  be 
separated  by  the  pressure  of  the  water,  and  air  already  in  the 
vagina  may  gain  entrance,  or  air  may  be  injected  with  the  water. 
If  a  Higgmson's  syringe  is  used,  air  is  almost  certain  to  be  injected. 
The  objections,  on  this  ground,  to  the  method  of  inducing  labour  by 
injections  of  water  into  the  uterus  have  already  been  explained 
(see  p.  5  78).  The  same  result  has  sometimes  followed  even  a  vaginal 
douche  ;  and  it  has  been  thought  that,  even  if  no  air  has  been  in- 
jected with  the  water,  the  pressure  of  the  water  may  have  forced 
into  the  uterus  some  air  already  in  the  vagina.  Again,  sudden 
death  has  followed  the  washing  out  of  the  uterus  for  the  removal  of 
septic  material  after  delivery. 

In  other  cases  sudden  death  has  occurred  shortly  after  delivery, 
and  the  entrance  of  air  into  the  circulation  has  been  verified  by 
autopsy.  In  some  of  these  instances,  the  accident  has  happened 
when  the  hand  has  been  introduced  into  the  uterus,  as  for  the 
removal  of  an  adherent  placenta  ;  in  others  it  has  been  quite  spon- 
taneous. Another  mode  of  origin  for  the  accident  is  the  distension 
of  the  uterus  by  gas  from  decomposition  of  the  foetus.  On  delivery 
of  the  foetus  and  separation  of  the  placenta,  some  of  the  gas  may 
then  be  aspirated  or  forced  into  the  veins. 

On  post-mortem  examination,  the  left  heart  is  found  contracted, 
the  right  heart  distended  and  filled  with  air.  There  is  froth  in  the 
pulmonary  arteries.  The  vena  cava  and  pelvic  and  uterine  veins 
may  contain  air.  It  is,  of  course,  necessary  to  distinguish  the  case 
in  which  gas  has  been  produced  by  post-mortem  decomposition. 
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Symptoms. — The  symptoms  indicate  pulmonary  obstruction, 
and  thus  closely  resemble  those  of  pulmonary  embolism.  There  is 
a  sudden  intense  struggle  for  breath  ;  the  face  is  purple  and  livid, 
the  pulse  small  and  irregular.  Sometimes  convulsions '  occur.  Soon 
unconsciousness  and  death  follow.  A  churning  sound  in  the  heart 
has  sometimes  been  heard  on  auscultation.  As  a  rule,  however,  it 
will  be  impossible  positively  to  distinguish  between  entrance  of  air 
into  the  circulation  and  pulmonary  embolism. 

Prophylaxis. — Induction  of  premature  labour  by  injection  of 
water  into  the  uterus  should  be  avoided.  Even  for  the  vaginal 
douche,  an  irrigator  should  be  used,  and  the  tube  shoidd  be  emptied 
of  air.  If  the  Higginson's  sj^ringe  is  ever  used  care  should  be 
taken  that  the  outflow  from  the  vagina  is  free,  and  the  injection 
should  be  gentle  at  first. 


Syncope  and  Shock. 


In  cases  of  serious  valvular  disease  of  the  heart,  fatal  syncope  is 
apt  to  occur  during  or  after  labour,  as  already  described  (see  p.  374). 
Apart  from  any  valvular  disease,  various  cases  of  sudden  death  in 
parturition  or  the  puerperal  state  are  on  record,  in  which  the  results 
of  post-mortem  examination  have  excluded  the  possibility  of  embolism 
or  thrombosis  of  the  pulmonary  arteries,  or  the  entrance  of  air  into 
the  circulation.  These  must  be  attributed  to  failure  of  the  heart. 
It  is  a  comparatively  common  experience  that,  after  post-partum 
heemorrhage  not  sufficient  in  amount  to  kill  under  ordinary  circum- 
stances, fatal  syncope  may  occur,  sometimes  from  the  effect  of  some 
exertion,  or  of  the  patient's  head  being  raised  imprudently.^  Even 
without  any  excessive  haemorrhage,  syncope  may  occur,  and  in  some 
cases  has  been  fatal,  especially  when  the  patient  has  been  exhausted 
by  severe  labour.  Predisposiug  causes  may  be  the  so-called  fatty 
defeneration  of  the  muscidar  hbres  of  the  heart,  or  mere  thinness  of 
its°muscular  wall,  which  is  generally  associated  with  deposit  of 
adipose  tissue  outside.  Dilatation  of  the  heart  from  any  cause, 
such  as  Bright's  disease,  or  disease  of  the  lungs,  may  also  predispose 
to  syncope.  Death  from  syncope  has  occurred  in  pregnancy,  as 
well  as  during  or  after  labour,  but  much  more  rarely. 

Sometimes  the  approach  of  death  is  more  gradual,  and  is  pre- 
ceded by  symptoms  resembling  those  of  shock.  The  face  is  anxious 
and  pinched,  the  skin  pale,  the  hps  livid,  the  extremities  cold,  the 
pulse  rapid  and  almost  imperceptible,  the  skin  generally  moist  with 
sweat.  There  is  an  absence  of  the  violent  struggle  for  breath  and 
tumultuous  action  of  the  heart  which  denote  pulmonary  obstruction. 
Sometimes,  as  when  death  is  impending  from  the  effect  of  severe 
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haemorrhage,  there  is  restlessness  associated  with  considerable 
strength  of  voice  and  muscular  strength  generally,  hut  with  veiy  rapid 
feeble  pulse.  These  symptoms  chiefly  occur  after  severe  labour  in 
women  of  highly  susceptible  neurotic  temperament,  and  the  shame 
of  parturition  in  an  unmarried  woman  sometimes  adds  to  the  effect. 
Some  excess  of  haemorrhage  may  also  be  concerned  in  their  pro- 
duction. The  sudden  lowering  of  abdominal  tension  is  probably  an 
element  in  the  causation.  Combined  with  a  paralysis  of  the  sympa- 
thetic nerves,  due  to  the  impression  upon  the  nervous  system,  it 
allows  a  great  proportion  of  the  blood  to  collect  in  the  large  veins 
within  the  abdomen,  while  but  little  passes  through  the  heart. 

Treatment  of  shock. — The  treatment  is  to  apply  warmth  to 
the  extremities,  and  give  stimulants,  such  as  brandy,  ether,  and 
ammonia,  as  well  as  liquid  nourishment,  as  strong  beef-tea  or 
essence  of  meat.  Ether  may  be  administered  subcutaneously.  If 
failure  of  the  heart  is  threatened,  the  inhalation  of  nitrite  of  amyl  is 
likely  to  be  of  use,  as  it  is  in  threatened  syncope  during  the 
administration  of  chloroform  :  for  it  acts,  not  only  by  relaxing  the 
arteries,  but  by  stimulating  the  heart,  as  may  be  proved  by  sphyg- 
mographic  tracings,  and  thus  it  relieves  the  circulation  in  a  double 
way. 

Other  Causes  of  Sudden  Death. 

Sudden  death  from  rupture  of  an  aneurism  in  labour,  rupture  of 
the  heart,  or  rupture  of  the  spleen,  have  been  recorded,  but  are 
very  rare.  In  women  prone  to  cerebral  haemorrhage  the  exertion 
of  labour  may  precipitate  the  rupture  of  an  artery.  There  may 
then  be  convulsions  at  the  outset,  followed  by  coma  and  paralysis, 
generally  hemiplegia.  Death  in  this  case  may  be  rapid,  hut  is  not 
absolutely  sudden,  as  when  clue  to  failure  or  obstruction  of  the 
circulation. 

Some  causes  of  sudden  death  would  not  he  suspected  unless 
revealed  by  a  post-mortem  examination.  Thus,  a  woman  in  the 
Guy's  Hospital  Lying-in  Charity,  somewhat  advanced  in  apparently 
normal  labour,  became  suddenly  collapsed,  and  died  before  delivery 
could  be  completed  with  forceps.  At  the  autopsy,  it  was  found  that 
the  omentum  was  adherent  to  the  uterus.  Some  separation  had 
occurred,  probably  from  the  retraction  of  the  uterus  with  the  advance 
of  labour,  and  fatal  haemorrhage  had  taken  place  into  the  peritoneal 
cavity. 


CHAPTER  XLI. 


PUEEPERAL  INSANITY. 

Puerperal  insanity  may  be  divided  into  four  clashes  : — the  in- 
sanity of  pregnancy,  that  of  labour,  that  of  the  puerperal  state,  and 
that  of  lactation.  The  important  influence  which  child-bearing  has 
'in  reference  to  mental  diseases  is  proved  by  the  notable  pro- 
portion of  patients  admitted  to  lunatic  asylums  in  which  the  disease 
is  attributed  to  this  cause.  By  various  authors  tbis  proportion  is 
estimated  at  from  8  to  12  per  cent.  At  Bethlem  Hospital,  out 
of  1,333  female  patients  admitted  from  the  year  1864  to  1874 
inclusive,  14-7  per  cent,  owed  their  insanity  more  or  less  to  causes 
related  to  pregnancy  or  childbirth.*  It  is  to  be  remembered,  more- 
over, that  most  of  the  milder  and  more  temporary  forms  of  disease 
are  treated  at  home. 

Puerperal  insanity  may  assume  any  of  the  forms  of  insanity  in 
general.  The  only  peculiarity  about  it  is  its  relatively  good  prog- 
nosis. This  is  another  circumstance  proving  the  veritable  character 
of  the  influence  exercised  by  pregnancy ;  for  after  the  effect  pro- 
duced by  this  exciting  cause  has  died  away,  cure  resvdts  in  the  great 
majority  of  cases ;  and  thus,  in  this  respect,  puerperal  insanity  is 
in  contrast  to  insanity  in  its  other  forms.  Not  every  case,  however, 
of  insanity  occurring  during  pregnancy  or  after  delivery  has  those 
conditions  for  its  cause. 

Pnp.rpp.ral  insanity  resembles  other  forms  of  the  disease  inthat 
hereditary  tendency  is  of  great  importance  as  a  predisposing  cause. 
Prom  this  point  of  view  must  be  taken  into  account  the  occurrence 
in  relations,  not  only  of  actual  insanity,  but  of  other  neuroses,  such 
as  hysteria,  epilepsy,  chorea,  and  the  like.  Savage  found  distinct 
acknowledged  insanity  in  the  family  in  31-4  per  cent,  out  of  20/ 
cases;  Reid  in  40 -5  per  cent,  out  of  111  ;  Tuke  in  31"5  per  cent, 
out  of  73  ;  Hellyt  in  38"8  per  cent,  out  of  131.  In  about  as  main 
more  cases  a  history  of  some  other  neuroses  in  the  family  may  be 
discovered. 

•  Savage,  "Observations  on  the  Insanity  of  Pregnancy  and  Childbirth."  Guy'* 
Hosp.  Rep.,  Third  Series,  Vol.  XX. 
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Of  the  three  principal  forms  or  puerperal  insanity,  namely,  those 
of  pregnancy,  the  puerperal  period,  and  lactation,  the  insanity  of 
pregnancy  is  the  rarest,  and  that  of  the  puerperal  period  the  com- 
monest. The  following  are  the  proportions  according  to  various 
authors  : — 

Marce.     Tuke.  Weber. 
Insanity  of  pregnancy     ...        8        18        15  per  cent. 

Insanity  of  the  puerperal  period     58        47        58  „ 
Insanity  of  lactation  ....     33        35  26 

_  fa-all  the  forms  of  puerperal  insanity  there  is_generally  associa- 
tion with  debility,  exhaustion,  or  impoverishment  of  blood.  In  all 
of  them  some  mental  impression,  such  as  a  bereavement,  fright, 
sudden  bad  news,  anxiety  about  children,  or  quarrel  with  relatives, 
may  be  the  exciting  cause  of  the  outbreak.  Thus,  in  times  of  war 
and  revolution  puerperal  insanity  israore  common  than  usual. 

In  all  the  varieties,  but  especially  in  the  insanity  of  pregnancy 
and  the  puerperal  period,  the  grief  and  shame  of  seduction  form 
an  ^  important  predisposing  cause  in  many  cases.  Another  cause, 
which  may  be  met  with  in  each  division,  is  rapid  child-bearing. 
The  exhaustion  of  repeated  child-birth  and  lactation  may  be  suffi- 
cient to  call  a  predisposition  into  activity,  especially  if  there  is 
hereditary  taint. 

To  all  the  forms  of  insanity^  but  especially  to  those  of  pregnancy 
and  the  puerperal  state,  primiparae  are  most  liable.  On  the  other 
hand,  increase  of  age  increases  the  proclivity.  Thus  between  the 
ages  5TY0  and  30,  about  70  per  cent,  of  the  births  take  place, 
but  only  56  per  cent,  of  the  cases  of  insanity  occur  then ;  between 
the  ages  of  30  and  40,  20  per  cent,  of  the  births  take  place,  but 
35  per  cent,  of  the  cases  of  insanity  occur ;  less  than  1-5  per  cent, 
of  the  births  take  place  after  the  age  of  40,  whereas  8'6  per  cent, 
of  the  cases  of  insanity  occur  after  that  age  (Marce').  In  some  cases 
insanity  has  been  developed  in  the  puerperal  period  after  a  first 
pregnancy  ;  while,  on  a  second  occasion,  it  has  come  on  during  preg- 
nancy, thus  apparently  indicating  a  progressive  vulnerability  under 
the  influence  of  the  disturbing  cause. 

Tyler  Smith  *  relates  the  case  of  a  patient  who,  out  of  seven 
deliveries,  had  twins  three  times.  On  each  of  these  three  occasions 
she  suffered  from  puerperal  mania. 

Insanity  of  pregnancy— The  tendency  of  pregnancy  to  call 
into  activity  other  neuroses,  such  as  hysteria  and  chorea,  has  already 
been  described.  It  is  accounted  for  partly  by  the  presence  of  a 
Local  source  of  reflex  irritation,  partly  by  the  increase  in  pregnancy 
of  the  irritability  of  the  nerve  centres  to  prepare  them  for  the  work 
*  "  Manual  of  Obstetrics." 
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of  parturition.  The  influence  of  pregnancy  with  regard  to  insanity 
must  be  explained,  in  part,  in  the  same  way.  The  well-known 
unnatural  longings  of  pregnancy  may  also  be  regarded  as  having 
some  relation  to  insanity  ;  for  in  some  cases  these  proceed  to  such 
a  length  as  to  amount  to  moral  perversion,  as,  for  instance,  when 
tbey  take  the  form  of  dipsomania  or  kleptomania. 

The  anaemia  and  deterioration  of  blood  which  are  common  in 
pregnancy  may  often  have  to  do  with  the  causation.  In  some 
instances  albuminuria,  or  the  blood  changes  resulting  from  jaundice, 
have  been  regarded  as  a  cause. 

Ajnental  cause  frequently  present  is  the  fear  or  conviction,  so 
commonly  met  with  in  pregnant  women,  especially  those  pregnant 
for  the  first  time,  that  the  result  of  delivery  will  be  fatal.  In  many 
cases  the  development  of  melancholia  out  of  this  despondent  frame 
of  mind  can  be  traced.  It  is  a  further  proof  of  the  relation  between 
the  two  conditions  that  the  insanity  of  pregnancy  takes  the  form  of 
melancholia  in  the  great  majority  of  cases.  Out  of  28  cases 
recorded  by  Tuke,  there  was  melancholia  in  20,  typical  mania  in 
only  2  ;tout  of  10  recorded  by  Savage,  there  was  melancholia jn_7, 
and  typical  mania  in  only  1. 

With  the  melancholia  more  or  less  of  djmientia  is  associated  ina 
minority  of  the  cases.  Disposition  to  suicide  "is  strong.  If  the 
insanity  persists  after  delivery,  there  may  be  a  homicidal  tendency 
towards  the  infant.  There  may  be  refusal  of  food,  and  the  delusion 
that  attempts  are  being  made  to  poison  is  not  uncommon.  There  is 
generally  apathy  and  indifference  towards  husband  and  friends. 
Erotic  manifestations  are  comparatively  uncommon.  The  tendency 
to  moral  perversions,  such  as  dipsomania  and  kleptomania,  some- 
times without  other  evidence  of  insanity,  has  been  already  mentioned. 
Insanity  may  come  on  at  any  time  during  pregnancy,  but  generally 
after  the_  second  or  thhxl^mjjnjli. 

B-ocinosis.  — The'great  majority  of  patients  recover,  but  usually 
noftiUafLejLdjiixSSy.  In  a  few  instances,  however,  when  insanity 
'comes  on  in  the  early  months,  the  patient  recovers  before  delivery. 
There  is,  however,  a  liability  to  relapse  after  delivery.  According 
to  Spiegelberg,  the  prognosis  is  more  favourable  when  the  insaml 
comes  on  in  the  early  months.  Of  Savage's  cases,  90  per  cent, 
recovered  within  twelve  months.  The  average  date  of  recover) 
was  six  months  after  delivery.  When  the  insanity  takes  a  toon 
different  from  that  usual  during  pregnancy— that  is  to  say,  w  bea 
there  is  mania  rather  than  melancholia— the  prognosis  is  less 

favourable.  ,  .  ,  r 

The  insanity  of  labour.— In  some  cases  of  labour  a  kind 
transitory  mania  or  delirium  is  produced  by  the  intensity  ol 
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pain.    The  patient,  in  her  frenzy,  may  injure  herself,  or,  more 
frequently,  injure  the  child,  the  excitement  reaching  its  height  just 
at  the  final  pains,  when  the  head  passes  the  vulva.    As  might  he 
expected,  this  is  more  common  in  primiparae,  in  whom  greater  pain 
is  produced  in  the  distension  of  the  perineum,  and  inevitable 
laceration  of  the  vaginal  outlet.     The  mental  agony  resulting  from 
seduction  may  add  to  the  effect.    There  is  a  medico-legal  interest  in 
the  question,  since  it  has  generally  been  held,  when  a  woman  has 
been  delivered  alone,  and  is  accused  of  having  committed  infanticide 
immediately  upon  the  birth  of  the  child,  that  the  deed  may  have 
been  done  under  the  influence  of  transient  mania.    As  a  rule,  the 
maniacal  excitement  passes  off  as  soon  as  the  child  is  born,  and  it 
may  therefore  be  questioned  whether  this  transient  frenzy  should 
really  be  classed  as  insanity.    There  is  a  resemblance,  however,  to 
insanity  in  the  fact  that  delusions  are  sometimes  manifested.  More- 
over, in  a  few  cases,  though  the  excitement  passes  off  for  a  time, 
other  mental  symptoms,  such  as  melancholia,  are  developed  a  little 
later.    The  maniacal  excitement  must  then  be  regarded  as  the  first 
symptom  of  the  disease.    Two  cases  of  this  kind  are  recorded  by 
Savage. 

The  insanity  of  the  puerperal  period— This,  as  already 
explained,  is  the  most  common  faimjff  puerperal  insanity.  There 
is  no  positive  line  of  demarcation  between  it  and  the  insanity  of 
lactation,  but  it  is  generally  regarded  as  including  all  cases  occurring 
withinJaausaal^^  Of  these,  the  gFeat  majority  are 

developed  within  the  first  fortnight,  and  extremely  few  after  the 
first  month.  The  insanity  of  lactation,  on  the  other  hand,  generally 
comes  on  when  the  patient  has  been  weakened  by  many  months' 
nursing. 

Causation.—  Besides  the  general  causes  already  enumerated  (see 
p.  817),  the  chief  causes  operating  in  the  production  of  this  variety 
are  the  effect  upon  the  nervous  system  produced  by  the  shock  of 
l;il)our  and  the  subsequent  exhaustion.     The  disease  is  "therefore 
promoted   by  anything  which  increases  either  of  these  effects 
-•specially  difficult  or  painful  labour,  or  excessive  haemorrhage 
Anaemia  is,  mdeed,  almost  always  a  marked  feature  in  the  patient 
home  mental  impression,  such  as  grief  at  the  loss  of  a  child  is 
present  in  a  large  proportion  of  cases  (46  out  of  92,  according  to 
Esqmrol).    The  shame  resulting  from  seduction  has  an  important 
influence.  1 

In  some  cases  of  neurotic  patients,  or  those  predisposed  to  insanity 
the  delirium  accompanying  some  form  of  puerperal  fever  takes  a 
maniacal  aspect  The  delirium  then  varies  in  proportion  to  the 
fever,  and  subsides  with  it.    In  other  cases,  again,  the  puerperal 
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fever  appears  to  be  the  starting-point  of  the  insanity,  just  as  any 
other  kind  of  acute  disease  may  he.  The  insanity  then  remains 
after  the  pyrexia  has  subsided.  Other  acute  disorders,  complicat- 
ing the  puerperal  state,  which  have  been  observed  as  the  ante- 
cedents of  insanity,  are  rheumatic  fever,  scarlatina,  and  mammary 
abscess. 

Sir  J.  Simpson  held  that  puerperal  insanity  was  frequently  the 
result  of  uraemia,  but  other  authorities  have  found  albuminuria  to 
be  very  rarely  present.  Savage,  however,  records  a  case  in  which 
slight  albuminuria  was  present  only  during  the  period  of  excite- 
ment, a  condition  not  found  in  ordinary  acute  mania.  Sir  J.  Simpson, 
indeed,  stated  that  the  albumen  disappeared  from  the  urine  within 
a  short  time  after  the  access  of  the  malady  ;  but,  in  such  case,  the 
insanity  can  hardly  be  regarded  as  urasmic.  Insanity  has-occasionally 
been  a  sequel  of  eclampsia,  but  only  in  rare  cases. 

Puerperal  insanity  may  occur  after  an  abortion  as  well  as  after 
labour,  although  not  so  frequently.  Sometimes  it  recurs  in  suc- 
cessive pregnancies.  In  other  cases,  after  a  first  attack  of  puerperal 
mania,  some  uterine  disorder,  or  an  ovarian  tumour,  may  cause  a 
recurrence.  I  have  known  very  acute  mania,  resembling  puerperal 
mania,  and  followed  by  rapid  recovery,  to  be  the  sequel  of  the 
operation  for  the  incision  of  the  cervix  uteri. 

GlmimUmrs&. — In  the  majority  of  cases  the  form  taken  is  that 
of  mania  (in  57  out  of  73  cases,  according  to  Tuke).  This  is 
especially  the  case  when  the  outbreak  takes  place  within  a  fortnight 
after  delivery.  There  may  be  premonitory  signs  of  mental  dis- 
turbance. Generally  there  is  sleeplessness  ;  the  patient  may  take 
an  unreasonable  dislike  to  the  nurse,  or  alter  in  her  manner  to  her 
husband.  The  maniacal  outbreak  may  be  sudden.  Generally  it  is 
marked  by  extreme  restlessness  of  motion  and  incoherent  voluble 
speech.  Throughout  the  incoherence  may  be  sometimes  traced  a 
prominent  delusion,  or  some  idea  which  had  previously  occupied  the 
patient's  mind.  Hallucinations  of  vision  are  frequent.  The  patient 
may  violently  resisFbeing  kept  in  bed,  may  tear  off  her  clothes,  or 
try  to  throw'herself  out  of  the  window.  She  is  often  violent  towards 
relations,  takes  a  dislike  to  her  husband,  and  is  apt  to  try  to  destroy 
the  child.    ThejmjddjOJend^^  In  a  fevr 

cases  the  mamalomeTon  very  suddenly— within  a  few  days  after 
delivery—  and  passes  off  as  suddenly.  Patients  in  this  slate  may 
destroy  their  children  or  injure  themselves  or  others,  and  the 
explosion  may  suddenly  restore  the  balance  of  reason.  The  condition 
is  therefore  one  of  medico-legal  importance. 

In  other  cases  the  onset  is  not  so  violent.    The  patient  at  tirst 
may  merely  be  incoherent,  may  refuse  food,  or  may  show  signs  ot 
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delusion  ;  but,  in  all  cases  which  occur  within  the  first  fortnight 
after  delivery,  an  outbreak  of  violence  is  to  be  apprehended. 

The  pidse  is  rapid  when  excitement  is  present,  but  the  tempera- 
ture is  not  generally  elevated,  unless  the  insanity  is  dependent  upon, 
or  associated  with,  some  other  cause  of  pyrexia,  such  as  septic 
disturbance.  The  tongue  is  usually  coated,  and  the  bowels  often 
constipated.  Evacuations  may  be  passed  involuntarily,  or  without 
regard  for  decency.  There  may  be  filthy  habits,  such  as  eating 
excrement.  Food  is  often  refused.  The  urine  is  scanty,  and  con- 
tains excess  of  urea,  urates  and  phosphates,  in  consequence  of  the 
increased  waste  of  tissues.  The  lochia  and  secretion  of  milk  are 
generally  suppressed  or  diminished  at  the  outset  of  the  disease.  This 
circumstance  is  to  be  regarded,  as  a  rule,  as  a  consequence  and  not  a 
cause  of  the  insanity.  Sometimes,  however,  especially  within  the 
first  week,  it  may  indicate  a  septic  disturbance,  which  is  itself 
exciting  the  insanity.  It  will  then  be  associated  with  elevation  of 
temperature.  The  incessant  restlessness  of  body  and  mind,  sleep- 
lessness, and  difficulty  about  feeding  often  lead  to  great  wasting, 
and  increase  of  that  anaemia  which  is  usually  present  from  the  first! 

An  erotic  tendency  is  rather  common,  and  women  may  use  in 
their  ravings  obscene  and  profane  language  which  they  would  hardly 
have  been  thought  likely  to  be  acquainted  with.  Delusions  of  a 
sexual  kind  may  be  prominent,  and  the  patient  may  falsely  accuse 
herself  of  unchastity.  Masturbation  is  pretty  frequent.  This 
tendency  may  be  associated  with  the  fact  that  the  exciting  cause  of 
the  disease  is  an  affection  of  the  genital  organs.  It  is  apt  to  persist 
throughout  its  whole  course. 

I  have  met  with  a  case  in  which,  after  an  early  abortion,  and 
great  disappointment  in  consequence,  mania  took  the  form  of  intense 
paroxysms,  lasting  only  a  few  minutes,  like  epileptic  attacks,  and 
recurring  several  times  in  the.  day.  In  the  paroxysm,  the  patient 
fought  furiously  with  those  present,  under  the  delusion  that  they 
were  devils  carrying  her  to  hell  to  prevent  her  having  a  child  It 
passed  away  quite  suddenly,  and  she  lay  exhausted,  but  quite 
rational.  The  only  suspicious  sign  in  the  interval  was,  that  she 
Mashed  to  be  left  alone  with  one  of  her  children  and  a  knife,  in 
order  to  prove  that  she  was  quite  sane.  This  patient  had  to'  be 
removed  to  an  asylum,  but  recovered  after  a  few  weeks. 

Melancholia,  is  more  common  in  cases  commencing  later  than  the 
first  fortnight  after  delivery,  and  the  onset  is  commonly  more 
gradual.  In  this  form  there  is  often  religious  despondency 
Other  moral  causes,  such  as  grief,  ill-treatment,  or  poverty,  are  also 
more  frequently  operative  than  in  mania.  Sleeplessness  is  even 
more  marked  than  in  mania.     The  suicidal  tendency  is  strong  even 
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when  there  is  an  entire  absence  of  delusions.  It  is  also  necessary  to 
guard  against  infanticide.  There  is  rarely  any  erotic  tendency  or 
evidence  of  masturbation.  The  patients  usually  suffer  from  consti- 
pation, and  are  averse  from  taking  food,  either  from  simple  want  of 
appetite  or  from  delusions.  Patients  who  show  maniacal  excite- 
ment at  the  outset  of  the  disease  may  afterwards  pass  into  melan- 
cholia or  dementia. 

Prognosis. — The  patient  rarely,  according  to  Savage,  dies  from 
simple  exhaustion,  as  sometimes  happens  with  other  forms  of  acute 
mania,  but  this  result  does  occasionally  follow.  The  chief  causes  of 
death  were  found  by  Savage  to  be  pyaemia  and  phthisis.  There 
were  seven  deaths  in  78  cases  of  first  attacks  of  puerperal  mania 
recorded  by  him. 

Probably  the  fatal  cases  are  often  not  removed  to  asylums.  Of 
four  cases,  occurring  in  23,591  deliveries  in  the  Guy's  Hospital 
Lying-in  Charity,  all  proved  fatal  ;  but  this  is  an  unusual  result. 
One  died  from  septicaemia,  of  which  the  mania  was  a  complication  ; 
one  from  pneumonia  ;  two  apparently  from  exhaustion.  In  one  of 
these  two  cases  there  was  albuminuria. 

If  the  patient  does  not  die,  cure  follows  in  the  great  majority  of 
cases.  It  may  still  be  hoped  for,  even  after  the  disease  has  per- 
sisted for  twelve  months.  Sometimes,  however,  the  patient  lapses 
into  permanent  melancholia  or  dementia.  Of  the  above  78  cases 
recorded  by  Savage,  1 3  patients  were  uncured  at  the  end  of  from 
1 2  to  1 8  months.  The  most  frequent  duration  is  from  three  to  six 
months.  In  recurrent  attacks  the  prognosis  is  less  favourable,  and 
the  cure  generally  requires  longer  time.  In  melancholia,  the  aver- 
age duration  is  somewhat  longer.  The  greatest  number  of  recoveries 
takes  place  from  the  fourth  to  the  seventh  month. 

The  insanity  of  lactation.— This  form  of  insanity  is  com- 
moner among  the  poor  than  among  the  rich,  and  commences  in 
general  physical  weakness  and  ansemia.  It  is  most  frequent  in 
multipara  who  have  been  weakened  by  numerous  or  quickly- 
repeated  pregnancies.  It  may  commence  at  any  time,  from  two 
months  up  to  eighteen  months  or  more  after  delivery.  In  a  few 
cases,  the  outbreak  has  followed  almost  immediately  upon  weaning. 
The  majority  of  patients  suffer  from  the  outset  from  melancholia, 
and,  even  of  those  who  are  excited  at  the  commencement,  almost 
all  become  melancholic  afterwards.  The  proportion  of  recoveries 
and  the  duration  of  the  disease  are  similar  to  those  in  the  insanity 
of  the  puerperal  period. 

Prophylaxis. — Marriage  should  be  discouraged  in  women  who 
have  a  strong  hereditary  disposition  to  insanity,  and  also,  in  most 
cases,  in  those  who  have  already  had  an  attack  of  insanity.  Such 
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advice,  however,  will  generally  not  be  followed.  If  pregnancy 
occurs  in  such  women,  the  utmost  care  should  be  taken  to  main- 
tain the  health  by  nutritious  food  and  hygienic  management.  If  a 
patient  has  previously  suffered  from  the  insanity  of  pregnancy,  and 
lias  premonitory  signs  of  mental  disturbance  in  a  subsequent  preg- 
nancy, the  question  of  inducing  abortion  with  the  hope  of  averting 
insanity  may  arise.  In  general,  this  proceeding  is  as  likely  to 
precipitate  the  insanity  as  to  avert  it,  and  the  hope  of  benefit  is 
therefore  hardly  enough  to  justify  the  sacrifice  of  the  child. 

Treatment. — As  the  disease  so  generally  terminates  in  re- 
covery, it  is  desirable  to  avoid  sending  the  patient  to  an  asylum,  in 
order  to  avoid  the  consequent  stigma,  provided  that  she  is  in  a 
position  to  secure  the  services  of  skilled  attendants.  Since  she  must 
be  constantly  watched,  clay  and  night,  two  attendants  at  least  are 
necessary.  In  cases  of  violent  mania,  four  may  be  required.  With 
patients  who  are  not  wealthy,  therefore,  removal  generally  becomes 
necessary,  unless  the  attack  is  mild,  and  of  brief  duration.  If  re- 
moval is  likely  to  be  necessary,  it  is  well  that  it  should  take  place 
early,  since  change  of  scene  and  complete  separation  from  relations 
often  have  a  beneficial  effect.  In  the  insanity  of  pregnancy,  the  con- 
sideration that  the  duration  is  likely  to  be  longer  than  in  the  other 
forms  may  be  an  element  in  the  decision. 

The  most  important  point  in  treatment  is  to  maintain  nutrition. 
If  possible,  the  patient  should  be  induced  by  coaxing  to  take  an 
ample  amount  of  solid  food.  If  this  does  not  succeed,  liquids  must 
be  given.  Forcible  administration  of  food  may  be  necessary  in 
melancholia,  and  sometimes  in  mania.  The  best  plan  is  to  pass 
through  a  nostril  a  long  thin  oesophageal  tube  surmounted  by  a 
funnel,  the  patient  being  placed  on  her  back.  Gruel,  or  milk 
thickened  with  some  farinaceous  food,  or  eggs  beaten  up  with  milk, 
may  be  poured  down. 

Bromide  of  potassium  is  often  useful  in  the  early  stages  of  ex- 
citement. Opiates  must  be  used  with  caution,  but  it  is  desirable  to 
attempt  to  procure  sleep  if  there  are  successive  restless  nights. 
Chloral  with  bromide  of  potassium  may  be  tried,  or  a  hypodermic 
injection  of  morphia  may  be  given.  If  the  morphia  does  not 
succeed,  it  should  not  be  pushed  to  large  doses.  It  should  be  given 
only  at  bedtime,  and  should  not  be  long  continued.  In  melan- 
cholia, opiates  often  act  better  than  in  mania.  Stimulants  in 
moderation,  given  in  the  evening,  often  aid  sleep,  and  diminish  the 
necessity  for  opiates. 

It  is  desirable  that  the  patient  should  not  see  her  husband, 
children,  and  relatives,  especially  if  she  has  shown  anydislike  to  them! 
In  the  later  stages,  change  of  air  and  scene  often  proves  beneficial. 
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DISEASES   OF   THE  BKEAST. 

Galactorrhoea. — Some  excess  in  the  quantity  of  normal  milk  at 
the  commencement  of  lactation  is  not  uncommon.  The  excess  then 
generally  escapes  spontaneously.  An  equilibrium  is  usually  soon 
attained  through  the  increased  appetite  of  the  infant ;  and  the  only 
treatment  necessary  is  to  limit  somewhat  the  amount  of  liquid  taken 
and  keep  the  bowels  acting  rather  freely  by  means  of  salines. 

The  term  "  galactorrhoea"  is  applied  to  those  cases  in  which  there  is 
not  only  a  persistent  excess  of  milk,  but  the  milk  itself  is  thin  and 
deficient  in  solids.  This  is  generally  a  sign  that  the  woman  is  in 
a  debilitated  condition,  and  unfit  for  suckling.  Continual  escape  of 
such  a  thin  secretion  has  been  observed,  not  only  in  nursing  women, 
but  sometimes  in  those  who  have  weaned,  or  have  not  suckled,  or 
even  during  pregnancy. 

Remits. — The  strength  is  soon  reduced  by  the  drain  upon  the 
system.  There  is  generally  loss  of  flesh.  Shortness  of  breath  and 
other  signs  of  anaemia  quickly  appear.  Some  impairment  of  sight 
is  common.  Phthisis  may  supervene,  and  lead  to  a  fatal  result. 
The  infant  also  does  not  thrive  upon  the  poor  milk.  Sometimes 
menstruation  returns  in  conjunction  with  the  galactorrhoea,  and  may 
be  excessive  in  quantity.    The  exhausting  effect  is  then  increased. 

Treatment. — The  child  should  be  weaned,  both  for  its  own  sake  and 
the  mother's.  If  the  flow  of  milk  still  persists  after  suckling  has 
been  discontinued,  gentle  continuous  pressure  should  be  made  upon 
the  breasts.  This  may  be  carried  out  in  the  manner  described  at 
p.  284.  At  the  same  time  glycerine  of  belladonna*  may  be 
applied  to  the  breasts,  or  belladonna  or  atropia  may  be  given 
internally.  If  these  means  do  not  readily  succeed  a  few  full  doses 
(gr.  x. — xx.)  of  iodide  of  potassium  may  be  given.  To  recruit 
the  strength,  tonics,  especially  iron  and  quinine,  and  change  of  air 
are  desirable. 

Deficient  secretion  of  milk. — In  the  absence  of  any  febrile 
disturbance,  a  deficient  secretion  of  milk  generally  depends  upon 

•  Ext.  Belladon.  gr.  lx. ;  glycerini  3i. 
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some  constitutional  state  not  to  be  remedied  by  drugs.  So  long  as 
there  is  hope  that  the  mother  will  be  able  to  suckle,  even  partially, 
the  child  should  still  be  put  to  the  breast,  but  at  longer  intervals 
than  usual.  If  unsatisfied,  it  should  be  fed  artificially  immediately 
afterwards.  The  mother's  diet  should  contain  a  good  proportion  of 
liquid,  especially  of  milk  or  gruel  made  with  milk,  and  should  be 
as  ample  and  nutritious  as  possible.  Among  other  articles  of  diet 
which  have  been  especially  recommended  are  fish,  especially  oysters, 
leguminous  foods,  such  as  peas,  beans  or  lentils,  the  latter  especially 
m  the  form  of  revalenta  arabica,  and  stout  in  moderation.  The 
only  drug  likely  to  be  of  service  is  pilocarpin  in  small  closes. 

Depressed  nipples. — Flat  or  depressed  nipples  may  be  due 
to  some  extent  to  defective  development,  but  are  generally  the 
result  of  the  pressure  of  stays.  The  child,  not  being  able  to  suck 
readily,  may  eventually  refuse  the  breast  altogether,  or  may  cause 
much  pain,  or  produce  excoriations  or  fissures  by  its  efforts. 

Treatment. — In  this  condition  good  may  often  be  effected  by 
drawiug  out  the  nipples  by  means  of  a  breast-glass  attacked  to  an 
india-rubber  tube  and  mouth-piece,  and  having  a  reservoir  into 
which  the  milk  falls.  If,  even  after  this,  the  infant  is  still  unable 
to  suck  in  the  natural  way,  it  may  be  able  to  suck  througb  a  glass 
nipple-shield  to  which  is  attached  an  india-rubber  nipple,  like  that 
of  a  feeding-bottle. 

Excoriations  and  fissures  of  the  nipples.— Excoriations 
and  fissures  are  most  common  in  primiparse,  in  whom  the  skin  is 
generally  more  tender.  They  are  also  more  liable  to  occur  when 
the  nipples  are  depressed,  or  when  there  is  a  deficiency  of  milk,  so 
that  the  infant  has  to  make  unusual  efforts  in  sucking.  They  are 
promoted  by  any  want  of  cleanliness  or  want  of  care  in  drying  the 
nipples  either  in  pregnancy  or  lactation. 

Excoriations  are  generally  situated  near  the  apex  of  the  nipple. 
They  may  commence  by  elevation  of  the  macerated  epithelium  in  a 
small  vesicle.  If  an  excoriation  is  continuously  irritated  it  may 
proceed  to  ulceration,  and  cause  actual  loss  of  substance  of  the 
nipple.  Fissures  are  generally  transverse,  at  the  base  of  the 
nipple.  Both  excoriations  and  fissures  may  bleed.  The  child  then 
.swallows  the  blood  with  the  milk,  and  may  vomit  it  again  afterwards. 

Both  excoriations  and  fissures  are  apt  to  cause  great  agony  in 
suckling,  and  make  the  mother  dread  the  application  of  the  child  to 
the  breast.  Even  a  very  minute  fissure  may  cause  this  intense 
.-Hireling  ;  and  hence  it  is  necessary  to  make  a  very  careful  exami- 
nation whenever  pain  in  suckling  is  complained  of.  These  con- 
ditions of  the  nipple  are  among  the  most  important  causes  of 
inflammation  and  abscess  of  the  breast. 


826 


DISEASES  OF  THE  BREAST. 


Prophylaxis. — During  pregnancy  the  nipples  should  be  washed 
frequently,  and  the  epithelium  should  not  be  allowed  to  accumu- 
late, so  as  to  leave  tender  spots  on  its  detachment.  In  primiparae, 
especially  if  the  nipples  are  tender,  it  is  desirable  to  harden  the 
skin  before  delivery  by  washing  with  spirit  or  a  solution  of  tanniu. 
During  lactation,  the  nipples  should  be  carefully  washed  and  dried 
after  each  time  of  suckling. 

Treatment. — The  lotion  recommended  by  Playfair,  consisting  of 
half  an  ounce  of  sulphurous  acid,  half  an  ounce  of  glycerine  of 
tannin,  and  an  ounce  of  water,  often  does  great  good.  The  fissures 
or  excoriations  may  also  be  touched  once  a  day  with  a  solution  of 
nitrate  of  silver  (gr.  x.  ad  ^i-)-  Some  recommend  touching  with  the 
solid  stick  of  nitrate  of  silver.  Fordyce  Barker  recommends  the 
application  of  the  compound  tincture  of  benzoin.  It  is  frequently 
found  that  less  pain  is  produced  if  the  child  sucks  through  a  glass 
nipple- shield.  This  plan  does  not,  however,  answer  so  well  for 
fissures  at  the  base  as  for  excoriations  at  the  apex  of  the  nipple. 
If  the  fissures  or  excoriations  do  not  otherwise  heal,  suckling  with 
the  affected  breast  should  be  discontinued  for  a  day  or  two.  This 
will  generally  allow  them  to  heal  without  putting  an  end  to  lac- 
tation altogether. 

Mastitis  : — Mammary  abscess. — At  the  time  when  the 
secretion  of  the  milk  commences  it  is  common,  especially  in  prinii- 
parse,  for  the  breasts  to  become  unequally  swollen,  knotty,  and 
painful.  This  condition  arises  from  obstructions  in  the  lacteal 
ducts,  preventing  a  free  outflow  of  the  secretion.  When  the  child 
has  been  lost,  and  the  breasts  are  therefore  not  relieved  by  its 
sucking,  the  glands  may  be  more  uniformly  affected  in  a  similar 
way.  In  either  case,  the  condition  may  amount  to  actual  inflam- 
mation. There  may  be  elevation  of  temperature  and  pulse,  as 
well  as  local  pain,  swelling  and  tenderness,  and  sometimes  even 
rigors  occur.  Thickened  lymphatics  may  be  traced,  running  to  the 
axilla,  and  the  axillary  glands  may  become  swollen.  It  is  very 
rare,  however,  for  this  form  of  inflammation,  without  other  cause,  to  go 
on  to  the  formation  of  abscess,  and  it  almost  always  ends  in  resolution. 

Abscess  in  the  breast,  in  the  great  majority  of  cases,  is  due  to 
excoriation  or  fissure  of  the  nipples.  Probably  in  most  cases  the 
lacteal  ducts  become  affected,  in  consequence,  by  catarrhal  inflam- 
mation, microbes  of  suppuration  having  found  an  entrance  from 
without,  and  at  the  same  time  obstructed.  The  inflammation 
extends  backward  along  the  ducts  to  the  lobules  of  the  gland  ;  thus 
a  portion  only  of  the  gland  is  affected  as  a  rule.  Small  collections 
of  pus  are  formed  at  first ;  these  unite  and  form  a  larger  abscess- 
cavity.    Not  unfrequently,  after  the  opening  of  a  first  abscess,  one 
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or  more  subsequent  abscesses  are  formed  in  other  lobules,  different 
loci  of  inflammation  having  suppurated  in  succession.  In  other 
cases.,  the  inflammation  may  extend  from  the  nipple,  not  along  the 
lacteal  ducts,  but  through  the  cellular  tissue,  chiefly  by  the 
lymphatics. 

Abscess  of  the  breast,  in  accordance  with  the  view  given  above 
as  to  its  causation,  rarely  appears  within  the  first  few  days  after 
delivery.  More  frequently  it  occurs  about  the  third  or  fourth  week, 
and  sometimes  even  at  a  later  period.  It  occurs  cluerly~m  InEemic 
and  debilitated  women.  Those  cases  which  do  not  commence 
within  the  first  two  months  after  delivery  are  observed  chiefly  in 
women  who  are  weakened  by  prolonged  lactation  ;  as,  for  instance, 
when  suckling  is  prolonged  for  eighteen  months  or  more — a  not 
uncommon  case  among  the  lower  classes.  Sometimes  an  abscess  has 
followed  sudden  cessation  of  suckling,  when  the  glands  are  in  full 
activity.  Occasionally  it  has  been  observed  in  pregnancy,  or  in 
women  not  suckling  their  children.  In  rare  cases,  a  blow  or  other 
injury  appears  to  be  the  starting-point  of  the  inflammation.  In 
still  more  rare  cases,  abscess,  or  even  sloughiug,  of  the  breast,  forms 
a  part  of  a  general  septic  infection,  and  occurs  shortly  after  delivery. 
Micrococci  may  generally  be  found  in  the  pus  of  a  mammary  abscess. 
These  probably  gain  access,  for  the  most  part,  through  the  lacteal  ducts. 

The  most  common  form  of  inflammation  leading  to  abscess  is 
what  is  called  "  parenchymatous  mastitis, "  in  which  the  granular 
substance  and  areolar  tissue  of  a  portion  of  the  mamma  are  in- 
volved in  inflammation  together.  The  lacteal  ducts  belonging  to  the 
affected  acini  become  obstructed.  Sometimes,  as  the  abscess  enlarges, 
it  may  burst  into  a  large  lacteal  duct.  The  pus  may  then  be  dis- 
charged from  the  nipple  with  the  milk  ;  or,  if  the  abscess  also  opens 
externally,  a  lacteal  fistula  may  remain  at  the  point  of  opening, 
through  which  the  milk  escapes,  and  which  sometimes  is  found 
difficult  to  close. 

Symptoms  and  Course.— -The.  inflammation  begins  with  acute_pain 
andpretty  severe^coj^nJaoiial^  There  is  considerable 

elevation  of  pulse  and  temperature,  general  malaise,  and  usually 
rigors  at  the  commencement  of  suppuration.  The  temperature  often 
subsides  somewhat  after  a  few  days,  but  pain  usually  continues  until 
the  pus  has  escaped.  A  hard  and  very  tender  swelling  is  found  at 
the  site  of  inflammation. 

As  the  case  progresses,  the  skin  becomes  reddened,  and  eventually 
glazed  and  cedematous,  and  fluctuation  becomes  manifest  as  the  pus 
approaches  the  surface.  If  the  abscess  is  left  to  nature,  it  often 
bursts  by  a  small  opening ;  the  pus  does  not  escape  freely,  and  the 
different  foci  of  suppuration  communicate  also  by  narrow  openings. 


828 


DISEASES  OF  THE  BREAST. 


A  Large  part  of  the  mamma  may  thus  be  undermined.  Openings 
may  also  take  place  at  several  points,  and  the  breast  may  thus  be- 
come riddled  with  fistulous  tracts.  In  such  cases  suppuration  may 
continue  for  months,  and  the  strength  be  greatly  reduced.  When 
the  patient  is  exposed  to  insanitary  conditions,  sloughing  of  under- 
mined tissue  may  take  place,  and  haemorrhage  may  occur  from 
vessels  laid  open. 

Supra-mammary  abscess. — Sometimes  the  inflammation  affects,  not 
the  gland-tissue  itself,  but  the  areolar  tissue  over  it.  The  starting- 
point  is  the  nipple,  or  some  of  the  small  glands  surrounding  it,  and 
either  the  areola  only  may  be  involved,  or  the  cellular  tissue  over  a 
wider  surface.  A  superficial  abscess,  generally  of  no  great  size,  is 
thus  formed. 

Sub-mammary  abscess. — In  other  cases  the  site  of  abscess  forma- 
tion is  the  layer  of  areolar  tissue  beneath  the  breast.  Inflammation 
generally  spreads  to  this  from  the  deeper  portion  of  the  gland  itself. 
The  abscess  is  then  usually  extensive.  The  whole  mamma  becomes 
prominent ;  there  is  deep-seated  pain  and  tenderness,  but  not  so 
much  superficial  tencTerness ;  p_ain  on  movement  of  the  arm  is 
greater  than  in  ordinary  mammary  abscess.  The  abscess  generally 
opens  at  the  border  of  the  gland,  toward  the  outer  and  lower  part, 
often  in  several  places.    This  variety  is  the  rarest  of  all. 

Treatment. — If  there  are  signs  of  inflammation  on  the  first  estab- 
lishment of  the  secretion  of  milk,  saline  laxatives,  such  as  sulphate 
of  magnesia,  are  to  be  given.  If  the  child  is  to  be  suckled,  gentle 
frictions  with  oil  in  the  direction  of  the  nipple  are  to  be  employed. 
If  the  child  is  feeble  in  sucking,  a  little  milk  may  be  drawn  now 
and  then  with  a  breast-glass,  with  a  view  to  clearing  the  ducts.  If, 
however,  the  child  is  dead,  it  is  better  to  treat  with  belladonna  or 
atropia,  and  apply  gentle  pressure  in  the  mode  already  described 
(see  p.  284). 

When  abscess  is  threatened,  the  first  essential  is  to  take  away  the 
child  from  the  breast — at  any  rate,  from  the  side  affected.  If  neces- 
sary, some  milk  may  be  squeezed  from  the  affected  side  by  gentle 
pressure,  or  a  little  may  be  drawn  off  by  the  breast-glass.  Saline 
aperients  should  be  given,  and  opiates  for  the  relief  of  pain. 
Poultices  give  much  relief,  but  they  are  undesirable  so  long  as  there 
is  a  hope  of  avoiding  suppuration,  and  also  after  the  abscess  has 
been  opened.  In  the  latter  case  they  cause  maceration  of  the  skin 
and  prolong  the  suppuration.  Strict  rest  should  be  maintained. 
The  patient  should  be  kept  in  bed,  and  the  arm  kept  to  the  side. 
Gentle  uniform  pressure  is  also  useful.  This  may  be  applied  by 
carefully  strapping  the  breast,  the  strapping  not  being  warmed  at 
the  fire,  but  dipped  in  hot  water,  so  that  it  may  become  more 
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pliable,  and  adapt  itself  more  completely  to  the  shape  of  the  breast. 
At  this  stage  it  is  better  to  use  cold  than  heat.  Dry  cold  may  be 
applied  by  means  of  a  bag  of  ice,  or  a  Leiter's  temperature  regulator 
(see  p.  797),  through  which  a  stream  of  ice-cold  water  is  kept 
running. 

The  stage  at  which  poultices  are  useful  is  when  it  is  clear  that 
suppuration  has  commenced,  or  is  inevitable,  but  the  pus  is  not  yet 
near  enough  to  the  surface  to  be  evacuated.  As  soon  as  it  is 
obvious  at  what  spot  the  abscess  is  commencing  to  point  it  should 
be  opened.  In  general  it  is  well  to  wait  until  this  is  evident  to  the 
eye  ;  but  in  some  cases,  when  there  is  an  unusually  deep  abscess 
and  severe  constitutional  symptoms,  it  may  be  desirable  to  explore 
with  an  aspirator-needle. 

The  abscess  should  be  opened  with  antiseptic  precautions,  and  an 
anaesthetic  may  be  given  with  advantage.  The  line  of  incision 
should  radiate  from  the  nipple,  so  as  not  to  divide  the  lacteal  ducts. 
The  incision  should  be  fairly  deep  and  wide,  and  all  the  pus,  with 
any  loose  shreds  of  tissue,  should  be  squeezed  out  by  gentle  pressure. 
A  drainage  tube  may  then  be  introduced,  and  cut  off  level  with  the 
skin,  the  end  being  secured  by  threads  which  pass  through  it,  and 
lie  upon  the  skin  beneath  the  antiseptic  dressings.  The  incision  is 
covered  with  antiseptic  gauze  in  the  usual  way,  and  this  is  kept  in 
place  by  a  gauze  bandage,  by  which  gentle  pressure  is  made  upon  the 
breast.  The  dressings  need  not  be  changed  more  than  once  in  two 
or  three  days,  unless  any  discharge  makes  its  appearance  through 
the  gauze. 

A  superficial  supra-mammary  abscess  is  easily  opened  by  a  free 
incision  radiating  from  the  nipple.  It  is  better  not  to  include  the 
areola  in  the  incision,  if  it  can  be  avoided,  lest  the  nipple  be  drawn 
aside  by  the  cicatrix.  A  sub-mammary  abscess  should  be  opened, 
if  possible  toward  the  outer  and  lower  part.  An  exploring-needle 
may  be  required,  to  make  sure  of  the  locality  of  the  pus. 

Tonic  treatment,  especially  quinine  and  iron,  will  be  called  for, 
and  the  strength  should  be  supported  by  nutritious  diet.  In  general 
it  is  better  to  wean  the  infant  altogether. 

If  the  abscess  has  been  neglected  in  the  first  instance,  and  the 
suppuration  is  prolonged,  and  fistulous  openings  remain,  the  openings 
may  be  enlarged,  the  finger  passed  in  to  break  down  partitions  in 
the  abscess  cavity,  and  drainage  tubes  introduced.  The  cavity  may 
be  washed  out  at  intervals  with  a  solution  of  iodine  (Tr.  iodi.  5ii.  ad 
aq.  0  i.),  or  carbolic  acid  (1  in  40).  Closure  of  the  sinuses  is  pro- 
moted by  well-adjusted  pressure. 

Galactocele.  —  In  very  rare  cases  a  collection  of  milk  is  formed 
through  obstruction  of  one  of  the  lacteal  ducts.    After  a  time  the 
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milk  generally  becomes  thick  and  cheesy,  through  absorption  of  the 
watery  portion,  or  it  may  separate  itself  into  a  thin  and  a  thicker 
part.  The  swelling  is  generally  only  of  moderate  size,  but  has  been 
known  to  attain  enormous  dimensions.  The  skin  may  give  way 
eventually,  or  the  cyst-wall  may  give  way,  and  the  milk  become 
extravasated  in  the  breast. 

Treatment. — The  swelling  should  be  incised,  and  the  further 
secretion  of  milk  stopped  by  weaning  the  infant. 
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Abdomen,  enlargement  of,  in  preg- 
nancy, 117  ;  discoloration  of,  in 
pregnancy,  114  ;  in  puerperal  state, 
273  ;  palpation  of,  in  pregnancy, 
117  ;  pendulous,  332  ;  stripe  upon, 
in  pregnancy,  114,  274 

Abdominal  foetation,  291  ;  tumours, 
diagnosis  of,  from  pregnancy,  129 

Abdominal  palpation,  191,  205 

Abnormal  pregnancy,  289 

Abnormalities  of  uterus  in  pregnancy, 
331 

Abortion,  385  ;  causation,  387  ;  symp- 
toms and  course,  390  ;  diagnosis, 
392  ;  prognosis,  393  ;  treatment, 
394  ;  incomplete,  treatment  of,  403 

Abortion,  artificial  induction  of,  in 
vomiting,  of  pregnancy,  310  ;  in 
chorea,  313  ;  in  albuminuria,  318  ; 
in  cancer  of  cervix  uteri  and  pelvis, 
455  ;  in  contracted  pelvis,  543  ; 
missed,  354  ;  operation  for,  581 

Abscess,  mammary,  826  ;  in  puerperal 
peritonitis,  778,  782  ;  in  pelvic  cel- 
lulitis, 785  ;  in  phlegmasia  dolens, 
805  ;  in  puerperal  pyoemia,  783 

Acardiac  acephalic  monster,  257,  486 

Accidental  complications  of  pregnancy, 
374 

—    hemorrhage,  421  ;  treatment, 
423 

Accidents  during  and  after  labour,  701 
Accoucheur,  armamentarium  of,  201 
Adaptation  of  fetus  to  uterus,  95 
After-coming  head,  extraction  of,  251  : 
in  contracted  pelvis,  537  ;  applica- 
tion of  forceps  to,  636  ;  perforation 
of,  677 

After-pains,  271  ;  treatment  of,  281 
Agalactia,  283,  824 
Age,  influence  of,  on  size  of  child,  80 
Ague,  in  pregnancy,  381 


Air,  entry  of,  into  circulation,  812 
Albuminuria,  in  pregnancy,  314  ;  treat- 
ment, 318  ;  in  eclampsia,  322  ;  in 
connection  with  puerperal  insanity, 
820 

Allantois,  formation  of,  61 
Amnion,  formation  of,  57  ;  dropsy  of, 
360 

Amniotic  fluid.    (See  Liquor  amnii.) 
Amputation,  intra-uterine,  of  limbs, 
364 

Anaemia,  in  pregnancy,  310 

Anesthesia,  in  normal  labour,  221  ;  in 
eclampsia,  326  ;  in  forceps  delivery, 
610  ;  in  version,  640,  650  ;  in  cra- 
niotomy, 663  ;  in  Caesarian  section, 
687 

Anasarca,  in  pregnancy,  3-17,  329  ;  of 

fetus,  488 
Anatomy  of  pelvis,  1 
Anencephalic  monster,  486 
Anodynes  in  the  first  stage  of  labour, 

221.    (See  Narcotics.) 
Anomalies  of  funis,  363  ;  of  expulsive 

force,   431  ;    of    ovum  obstructing 

labour,   466  ;  of  membranes,  154, 

493  ;  of  pelvis,  496 
Anteflexion  and  anteversion  of  gravid 

uterus,  331 
Antiseptic  precautions  in  labour,  202  ; 

a  severe  test,  790 
Anus,    laceration    of    sphincter  of, 

714 

Apoplexy,  during  or  after  labour,  815 

Area  germinativa,  56 
—  pellucida,  56 

Areola,  mammary,  in  pregnancy,  1 1 0 

Arm,  dorsal  displacement  of,  480  ; 
liberation  of,  in  pelvic  presenta- 
tions, 537,  591  ;  presentation  of, 
467,  479  ;  presentation  of,  with 
head,  479 
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Armamentarium  of  accoucheur,  201  ; 

for  Caesarian  section,  686 
Articulations,  pelvic,  9  ;  inflammation 

of,  777,  783;  rupture  of  pelvic,  in 

labour,  718  ;  relaxation  of  pelvic,  in 

pregnancy,  11 
Artificial  human  milk,  288 

—  feeding  of  infant,  286 

—  respiration,  in  asphyxia  neona- 

torum, 734 
Ascites,  fcetal,  491 

Asphyxia  neonatorum,  730  ;  treatment, 
734 

—  of   foetus,    indications   of,  in 

pelvic  presentation,  250, 
584 

Atresia  of  cervix,  451  ;  of  vagina  and 
vulva,  452 

Attitude  of  foetus,  93 

Auscultation,  in  pregnancy,  123,  125, 
128  ;  in  twin  pregnancy,  259 

Autogenetic  septicaemia,  763 

Auxiliary  forces  in  labour,  164  ;  ineffi- 
ciency of,  432 

Aveling's  forceps,  601  ;  repositor  for 
inversion  of  uterus,  728  ;  transfusion 
apparatus,  754 

Axes  of  pelvis,  17,  19 

Axis,  deviation  of  uterine,  in  labour, 
433 


Bacteria,  in  puerperal  fevers,  762 
Ballottement,  121 
Bandl,  ring  of,  104,  429 
Basilyst,  670 
Battledore  placenta,  346 
Bilobed  uterus,  pregnancy  in,  263 
Bimanual  examination,  in  early  preg- 
nancy, 117 

—    version,  640 
Binder,  application  of  abdominal,  220 
Biparietal  obliquity  of  fcetal  head,  183, 

516 

Bipolar  version,  642  ;  in  shoulder  pre- 
sentation, 649 

Bladder,  calculus  in,  obstructing  labour, 
462  ;  distension  of,  obstructing 
labour,  431  ;  distension  of  foetal, 
491  ;  state  of,  after  delivery,  267 

Blastodermic  membrane,  51  ;  cleavage 
of,  57 

Blood,  changes  of,  in  pregnancy,  112  ; 
transfusion  of,  750 


Blunt  hook,  in  breech  presentation,  588 
Bougie,  use  of  flexible,  in  induction  of 

labour,  574 
Bowels,  action  of,  after  labour,  282 
Brain,  embolism  of,  812 
Braxton  Hicks'  cephalotribe,  666 
Breasts,  areola  of,   110  ;  care  of,  in 
puerperal  state,  283  ;  changes  of,  in 
pregnancy,  110  ;  diseases  of,  824 ; 
abscess  of,  826 
Breech  presentations.    (-See  Pelvic  pre- 
sentations. ) 
Bregma,  86 
Brim  of  pelvis,  3 
Bronchocele,  in  pregnancy,  379 
Brow  presentations,  225,  236  ;  treat- 
ment of,  239 


Cadaveric  poison,  in  causation  of  puer- 
peral septicaemia,  760,  772 

Caesarian  section,  684  ;  in  cancer  of 
cervix  uteri  and  pelvis,  456  ;  in  con- 
tracted pelvis,  540  ;  description  of 
operation,  687  ;  uterine  sutures  in, 
689  ;  post-mortem  operation,  693  ; 
Porro's  operation  in,  694  ;  Sanger's 
operation,  655,  690 

Calcareous  degeneration,  of  foetus,  293; 
of  placenta,  348 

Calculus,  vesical,  obstructing  labour, 
461 

Canal,  genital,  ruptures  and  lacerations 
of,  701 

Cancer  of  cervix  uteri  and  pelvis,  453  ; 
treatment,  455 

Caput  succedaneum,  in  cranial  presen- 
tations, 157,  190  ;  in  face  presenta- 
tion, 234  ;  diagnosis  of,  from  cephal- 
hematoma, 526 

Carcinoma.    (See  Cancer.) 

Cardiac  diseases  complicating  preg- 
nancy, 374 

Carneous  mole,  353 

Carunculaj  myrtiformes,  131 

Caul,  154,  493 

Cellulitis,  pelvic.  {See  Pelvic  cellu- 
litis. ) 

Centres,  motor,  for  uterine  contraction, 
143 

Cephalhematoma,  526 
Cephalic  version,  638 
Cephalotomy,  669 
Cephalotribe,  665 
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Cervix  uteri,  apparent  shortening  o 
in  pregnancy,  106 

—  artificial  dilatation  of,  in  labour, 

445  ;  for  induction  of  abor- 
tion, 581  ;  for  induction  of 
premature  labour,  576  ;  in 
vomiting  of  pregnancy,  309 

—  atresia  of,    451  ;    cancer  of, 

453  ;  changes  of,  in  pregnancy, 
104,  119  ;  dilatation  of.  149, 
155  ;  erosion  of,  in  pregnancy, 
307  ;  ganglion  of,  144  ;  in  pla- 
centa prrevia,  410  ;  in  puer- 
peral state,  269  ;  incision  of, 
456  ;  laceration  of,  701,  709  ; 
mode   of    expansion   of,  in 
labour,  155  ;  organic  rigidity 
of,  442;  spasmodic  stricture 
of,  441  ;  treatment  of  rigi- 
dity of,  443 
Chainberlen's  forceps,  597 
Champetier  de  Kibes'  dilators,  446 
Child,  new  born.    (See  Infant.) 
Chloral,  in  labour,  222  ;  in  eclampsia, 

327  ;  m  puerperal  insanity,  823 
Chloroform,  in  normal  labour,  221  •  in 
eclampsia,  327;  in  rigidity  of  cer- 
vix, 444  ;  in  forceps  delivery,  610  • 
m  version,  640,  650  ;  in  craniotomy, 

Cholera,  in  pregnancy,  384 

Chorea,  in  pregnancy,  312 

Chorion  formation  of,  63  ;  primitive, 
ol  ;  hydatidiform  degeneration  of 
356  ;  diseases  of,  as  a  cause  of  abor- 
tion.   Wee  Placenta.) 

Cicatrices,  obstructing  labour  452 

Circulation  changes  of,  in  pregnancy, 

:V.  !  icZtxlH'  80  5  Ganges  of  foetal, 
at  birth,  82 

Cleavage  of  blastodermic  membrane, 
57 

Coccyx,  3  ;  mobility  of,  10,  15,  19 
Coiling  of  funis,  363  ;  as  a  cause  of 

obstruction  to  labour,  494 
Collapse  after  labour,  814 
Colostrum,  272 
Colpeurynter,  579 
Compound  presentations,  479  481 
Conception,  46  ;  in  multiple  pregnancy, 

Conjugate  diameter  of  pelvic  brim  13 
^  504  ;  diagonal,  502  '  ' 

Constipation,  in  pregnancy,  310 
Contracted  pelves.    (See  Pelvis. ) 


Contraction,  pelvic,  effects  of,  upon 

pregnancy,  524  ;  upon  labour,  524 
Contraction,  uterine,  142,  144 ;  in 
pregnancy,  120  ;  nerve  centre  for, 
143  ;  nervous  mechanism  of,  142  ; 
hour-glass,  of  uterus,  739  ;  irregular, 
of  uterus,  432 

Convulsions,  puerperal.  (See  Puerperal 
eclampsia. ) 

Cord,  umbilical.    (See  Funis.)  - 

Corpus  iuteum,  42 

Cramps,  in  labour,  147 

Cranial  presentations,  167 

Cranioclasm,  667 

Cranioclast,  665 

Craniotomy,  indications  for,  661  ;  de- 
scription of  operation,  663  ;  methods 
of  extraction,  665 ;  forceps,  670  ; 
with  after-coming  head,  677  ;  in 
rigidity  of  cervix,  450  ;  in  cancer  of 
cervix  uteri  and  pelvis,  456  ;  in  con- 
tracted pelves,  539,  551,  559,  561, 
565,  569 

Creole's  method  of  expressing  placenta, 

216  . 
Crochet,  676 

Crowning,  stage  of,  in  labour,  160 
Crural   phlebitis.      (See  Phlegmasia 
dolens. ) 

Curette,  use  of,  in  abortion,  404 
Cysts,    in  hydatidiform  mole,  356  ; 
ovarian.    (See  Ovarian  tumours.) 


Death,  apparent,  of  new-born  child, 
'30  ;  foetal,  diagnosis  of,  130  ;  foetal' 
causing  abortion,  388  ;  intra-uterine, 
of  foetus,  368  ;  sudden,  during  or 
after  delivery,  806 

Decapitation,  after  failure  of  version, 
476  ;  mode  of  performing,  478  ;  for 
locked  twins,  483 

Decidua,  formation  of,  51  ;  diseases  of, 
345  ;  fatty  degeneration  of,  348  • 
disease  of,  as  a  cause  of  abortion,' 

Decidual  endometritis,  345 
Deformities,  pelvic.    (See  Pelvis  ) 
Degeneration,  adipocerous,  of  foetus, 
;  calcareous,  of  foetus,  297  • 

of  placenta,  352  ;  hydatidiform,  of 

chorion,  356 
Delivery,  care  of  patient  after,  281 
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mode  of  calculating  date  of,  135  ; 

state  of  patient  after,  265  ;  signs  of 

recent,  273 
Development,  early,  of  ovum,  50  ;  of 

amnion,  57  ;  of  allantois,  61  ;  of 

pelvis,  21 
Diabetes,  in  pregnancy,  378 
Diagonal  conjugate  diameter  of  pelvis, 

502 

Diameters,  of  normal  pelvis,  14  ;  of 
foetal  head,  87 

Diarrhoea,  in  pregnancy,  310  ;  in  puer- 
peral septicaemia,  780 

Diet,  in  puerperal  state,  281 

Digestion,  disorders  of,  in  pregnancy, 
304 

Digital  examination,  in  labour,  192, 
205 

Dilatation,  manual,  of  cervix,  448 
Dilators,  hydrostatic,  445  ;  Barnes's, 
445  ;  Champetier  de  Kibes',  446  ;  in 
eclampsia,  328  ;  in  placenta  praevia, 
418  ;  in  rigidity  of  cervix,  445  ; 
for  induction  of  premature  labour, 
576 

Diphtheria,  relation  of,  to  puerperal 
fever,  773 

Diphtheritic  deposits,  in  puerperal 
septicaemia,  773 

Diseases  of  pregnancy,  306  ;  zymotic, 
accidentally  complicating  pregnancy, 
382  ;  zymotic,  relation  of  to  puer- 
peral fever,  764 

Dislocations,  so-called  congenital,  366, 
516 

Displacements  of  uterus,  in  pregnancy, 
331  ;  as  a  cause  of  protracted  labour, 
433  ;  as  a  cause  of  rupture  of  uterus 
or  vagina,  701 ;  in  puerperal  state, 
757 

Double  uterus,  263 

Douche.    (See  Injections. ) 

Drainage  tube,  in  mammary  abscess, 
829  ;  in  pelvic  abscess,  800  ;  in 
rupture  of  uterus,  707 

Dropsy,  of  amnion,  360  ;  general,  [bee 
(Edema.) 

Ductus  arteriosus,  80  ;  venosus,  80 

Duration  of  pregnancy,  132  _ 

Dyspnoea,  in  pregnancy,  311  ;  in  throm- 
bosis and  embolism  of  pulmonary 
artery,  810 

Dysuria,  from  retroflexion  of  gravid 
uterus,  336 


Eclampsia.  (See  Puerperal  eclampsia.) 
Ecraseur,  use  of  in  craniotomy,  676 
Ectopia  of  viscera,  365,  486 
Elbow,  diagnosis  of,  from  knee,  470 
Electricity,  in  asphyxia  neonatorum, 
736  ;  in  extra-uterine  foetation,  301  ; 
for  induction  of  labour,  577  ;  in  pro- 
tracted labour,  436 
Elytrotomy,  in  extra-uterine  foetation, 
304 

Embolism  of  pulmonary  arteries,  806  ; 
of  systemic  arteries,  811 

Embryo,  development  of,  76  ;  circula- 
tion of,  80 

Embryotomy,  479  ;  in  shoulder  presen- 
tations, 479 

Emotions,  influence  of,  on  labour  pains, 
142  ;  in  puerperal  pyrexia,  770  ;  in 
chorea,  312  ;  in  puerperal  insanity, 
817 

Emphysema,  foetal,  causing  dystocia, 
488  ;  maternal,  in  violent  labour, 
426  ;  in  rupture  of  uterus,  708 

Eneephalocele,  obstructing  labour,  492 

Endocarditis,  in  pregnancy,  375  ;  in 
puerperal  septicaemia,  777 

Endochorion,  63 

Endometritis,  decidual,  345  ;  in  puer- 
peral fevers,  773 

Enema,  in  labour,  20  S  ;  nutritive,  in 
vomiting  of  pregnancy,  309  ;  inpuer- 
peral  septicaemia,  796 

Enteric  fever,  in  pregnancy,  384 

Enterocele,  vaginal,  obstructing  labour, 
462 

Enucleation    of  fibroid    tuinours  in 

labour,  459 
Epiblast,  56 

Epistaxis,  in  pregnancy,  379 
Epithelium,  of  Graafian  follicle,  32  ;  of 
ovary,  30 

Ergot,  in  abortion,  396,  398  ;  in  acci- 
dental haemorrhage,  423  ;  in  hyda- 
tidiform  mole,  359  ;  dangers  of,  in 
labour,  435  ;  use  of,  in  labour,  435 
for  induction  of  labour,  577 ;  m 
post-partum  haemorrhage,  745 

Erosions  of  cervix,  in  pregnancy,  307 

Erotomania,  821 

Eruptions,  in  pregnancy,  312  ;  in  puer- 
peral fevers,  765,  780 

Erysipelas,  in  pregnancy,  384  ;  rela- 
tion of,  to  puerperal  fever,  765 

Ether,  administration  of,  for  version  W 
accidental  haemorrhage,  424 
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Ether,  subcutaneous  injection  of,  in 
post-partum  hemorrhage,  751  ;  in 
thrombosis  or  embolism  of  pulmo- 
nary artery,  811 
Eustachian  valve,  80 
Evisceration  in  shoulder  presentation, 
479 

Evolution,    spontaneous,    473  ;  with 

doubled  body,  476 
Examination  in  labour,  192,  205 
Exanthemata.    {See  Zymotic  diseases. ) 
Excoriation  of  nipple,  825 
Excretions,  in  puerperal  state,  567 
Exhaustion  in  labour,  428 
Exochorion,  63 
Exomphalos,  365,  486 
Exostosis,  pelvic  deformity  from,  267 
Expression,  of  foetus,  435  ;  in  pelvic 

presentations,  250,  589;  of  placenta 

216 

Extension  of  foetal  head,  in  normal  la- 
bour, 177  ;  in  the  flattened  pelvis, 
515  ;  in  face  presentation,  229  ;  of 
the  after-coming  head,  521,  537 
External  rotation,  in  normal  labour, 

178  ;  in  face  presentation,  232 
Extraction  of  foetus,  after  craniotomy, 
665  ;  by  feet,  565  ;  in  pelvic 
presentation,  583  ;  in  Caesar- 
ian section,  689  ;  after  death 
of  mother,  693 
—  of  head,  in  pelvic  presentations, 
251,  537 

Extra-uterine  fcetation,  289  ;  abdomi- 
nal, 291,  294  ;  abdominal  section 
in,  302  ;  intraligamentous,  294  ; 
ovarian,  290 ;  tubal,  291  ;  the 
placenta  in,  297  ;  symptoms  of,  298  ; 
treatment  of,  301 

Extroversion  of  viscera,  365,  486 


Face  presentation,  224  ;  causation, 
226  ;  diagnosis,  235  ;  mechanism  of 
labour  in,  229  ;  moulding  of  head 
to>  234 ;  treatment,  237  ;  varieties, 

Fallopian  tubes,  position  of,  41 
False  pains,  148 
Faradisation.    (See  Electricity.) 
Fatty  degeneration,  of  fcetus,  297  ;  of 
^  decidua,  349  ;  of  placenta,  352 
Fecundation,  48 

Feeding,  artificial,  of  infant,  286 


Femora,  effects  of  pressure  of,  on  pelvis, 
22,  497 

Fever,  enteric,  384  ;  malarial,  381  ; 
puerperal  (see  Puerperal  fevers)  ;  re- 
lapsing, 384  ;  typhus,  384 

Fibroid  tumours,  diagnosis  of,  from 
pregnancy,  129  ;  complicating  preg- 
nancy, 380  ;  as  a  cause  of  dystocia, 
457 

Fillet,  soft,  in  breech  presentations 
587  ;  whalebone,  596 

Fissure  of  nipple,  825 

Fistula,  recto-vaginal,  527 ;  vesico- 
vaginal, 526 

Flattened  pelvis,  509  ;  mechanism  of 
labour  in,  514  ;  treatment  of  pro- 
tracted labour  in,  528  ;  rare  forms 
of,  522 

Flatulence  in  pregnancy,  310 
Flexion,  of  foetal  head  in  normal  labour, 
172  ;  in  flattened  pelvis,  515  ;  in 
face  presentation,  232. 
Fluid,  amniotic.    (See  Liquor  amnii.) 
Foetal <head,  anatomy  of,  84  ;  after- 
coming,  extraction  of,   251,  537  ; 
after-coming,  perforation  of,  677  ; 
articulation  of,  91  ;  diameters  of, 
87 ;   effects   of  pressure  on,  526, 
592  ;  extension  of,  177,  229,  515  ; 
external    rotation  of,    178,    232  ■ 
flexion  of,  172,  232,  515;  fonta- 
nels of,  85  ;  internal  rotation  of, 
176,  230 ;  influence  of  sex  and  race 
on,  89  ;  moulding  of,  in  vertex  pre- 
sentation, 186  ;  in   face  presenta- 
tion, 234  ;  in  brow  presentation,  237  ; 
perforation  of,  661  ;  sutures  of,  85 
Fcetal  heart,  125  ;  in  twin  pregnancy, 
259  ;  in  protracted  labour,  427  ;  in 
pelvic  presentation,  126  ;  variation 
of,  according  to  sex  and  size  of 
foetus,  127 
Fcetation,  extra-uterine.    (See  Extra- 
uterine fcetation. ) 
Fcetus,  abnormalities   of,  obstructing 
labour,  466 ;   ascites  of,  491  ;  at 
term,  79  ;  attitude  of,  93  ;  circu- 
lation of,  80  ;  dead,  retention  of  in 
Utero,  369  ;  death  of,  368  ;  degene- 
ration of,  297  ;  development  of,  76  • 
diagnosis  of  death  of,  370  ;  emphy- 
sema of,  488  ;  extraction  of  (see 
Extraction)  ;  excessive  development 
of,  487  ;   habitual  death  of,  572  ; 
heart-sounds  of  (see  Foetal  heart)  • 
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hydrocephalus  of,  489  ;  injuries  to, 
526,  592  ;  maceration  of,  369  ; 
movements  of,  122  ;  mummification 
of,  369  ;  oedema  of,  488  ;  papy- 
raceus,  370  ;  positions  of,  167  ; 
presentations  of,  93  ;  putrefaction  of, 
370  ;  size  of,  in  successive  months, 
76  ;  tumours  of,  492  ;  weight  of,  79 

Follicles,  Graafian,  31  ;  of  areola,  in 
pregnancy,  111 

Fontanelles,  85  ;  recognition  of,  in 
labour,  192 

Foot  presentations,  241 

Foramen  ovale,  80 

Forceps,  ancesthetics  in  application 
of,  610  ;  applicabion  of,  609  ;  to 
after-coming  head,  636  ;  the  author's 
axis-traction,  634  ;  Aveling's  axis- 
traction,  601  ;  Barnes's,  604  ; 
Barnes's  craniotomy,  671  :  cranio- 
tomy, 671  ;  Chamberlen's,  597  ; 
direction  of  traction  with,  619; 
history  of,  597  ;  indications  for, 
437  ;  in  contracted  pelvis,  530  ; 
in  cancer  of  cervix  uteri  and 
pelvis,  457 ;  in  congenital  hydro- 
cephalus, 491  ;  in  eclampsia,  328  ; 
in  face  presentation,  635  ;  in  brow 
presentation,  239  ;  in  breech  pre- 
sentation, 589  ;  in  occipito-posterior 
positions,  634  ;  in  prolapse  of  funis, 
723  ;  in  placenta  prsevia,  420  ;  in 
protracted  labour,  437  ;  in  rigidity 
of  cervix,  449  ;  in  rupture  of  uterus, 
705  ;  Levret's,  599  ;  leverage  action 
of,  625  ;  locking  of,  616  ;  long 
curved,  599  ;  long  straight,  599  ; 
mechanical  action  of,  601  ;  ovum, 
402  ;  use  of  ovum,  in  abortion, 
402  ;  Roper's  craniotomy,  671  ;  short 
straight,  597  ;  short  curved,  597  ; 
Simpson's,  604  ;  Simpson's  axis- 
traction,  633  ;  Smellie's,  597  ;  Tar- 
nier's  axis-traction,  601,  629  ;  uter- 
ine tenaculum,  401 
Forces  in  labour,  161  ;  auxiliary,  164  ;. 
anomalies  of  expulsive,  431  ;  magni- 
tude of,  165 
Fossa  navicularis,  713 
Fourchette,  laceration  of,  712 
Fractures,   causing  pelvic  deformity, 

570  ;  intra-uterine,  365 
Frenum  linguae,  tightness  of,  366 
Fumigation,  most  effectual  mode  of, 
790 


Funic  souffle,  128 

Funis,  anomalies  of,  3G3  ;  arteries  of, 
73  ;  care  of,  in  new-born  infant, 
285  ;  coiling  of,  363,  493  ;  expres- 
sion of,  707  ;  knots  in,  363  ;  lacera- 
tion of,  494 ;  ligature  of,  214  ; 
management  of,  in  pelvic  pre- 
sentation, 250,  590  ;  marginal  in- 
sertion of,  346  ;  presentation  of, 
719  ;  prolapse  of,  719  ;  reposition 
of,  722  ;  shortness  of,  causing  dys- 
tocia, 494  ;  structure  of,  73  ;  torsion 
of,  363  ;  tying,  in  labour,  214  ;  vein 
of,  73 

Funnel-shaped  pelvis,  508 


Galaotocele,  829 
Galactorrhcea,,  824 

Ganglion  cervicale  uteri,  144  ;  dis- 
eased,   as    cause    of  post-partum 
hemorrhage,  743 
Gangrene,  as  result  of  embolism,  812 
Gastro-elytrotomy.  (See  Laparo-elytro- 
tomy. ) 

Gastrotomy.  (See  Abdominal  section 
and  Caasarian  section.) 

Genital  canal,  atresia  of,  452  ;  lacera- 
tions and  ruptures  of,  701 

Germinal  spot,  33 
—       vesicle,  33 

Germs  in  puerperal  fevers,  760 

Gestation.    (See  Pregnancy.) 

Glands,  mammary  (see  Breasts)  ;  thy- 
roid, changes  of,  in  pregnancy,  379  ; 
uterine,  in  pregnancy,  52 

Glycosuria,  in  pregnancy,  267,  379  ; 
in  puerperal  state,  267 

Graafian  follicle,  31  ;  maturation  of, 

40  •  * 

Gravid  uterus,  changes  in  cervix  or, 

104  ;  displacements  of,  332  ;  lymph- 
atics of,  103  ;  size  of,  in  successive 
months,  103  ;  muscular  fibres  of, 
100  ;  nerves  of,  103  ;  vessels  of, 
102.    (Sec  also  Uterus. ) 


H.ematometra,    diagnosis  of, 

pregnancy,  129 
Hasmatoina  of  labium,  463 
Haemoptysis,  in  pregnancy,  379 
Haemorrhoids,  in  pregnancy,  329 


INDEX. 


837 


Haemorrhage,  accidental,  421  (see 
Accidental  hemorrhage)' ;  concealed, 
421  ;  in  abortions,  393  ;  in  extra- 
uterine foctation,  298  ;  in  pla- 
centa pnevia  (see  Placenta  prsevia)  ; 
in  lacerations  of  perineum,  715  ;  in 
lacerations  of  vulva,  718  ;  in  preg- 
nancy, 379,  40S  ;  in  vaginal  throm- 
bus, 464  ;  in  Caesarian  section,  688  ; 
in  laparo-elytrotomy,  699  ;  post- 
partum (see  Post-partem  hemor- 
rhage) ;  secondary  puerperal,  757  ; 
unavoidable  (see  Placenta  previa). 

Hand,  choice  of,  in  version.  642,  650  ; 
diagnosis  of,  from  foot,  470 

Head,  foetal.    (See  Fee tal  head.) 
-   Heart,  diseases  of,  in  pregnancy,  374  ; 
hypertrophy  of,  in  pregnancy,  112 

Heart  -  sounds,  foetal.  (See  Fcetal 
heart. ) 

Hegar's  dilators,  398 

Hemiplegia,  puerperal,  812,  815 

Hernia  of  gravid  uterus,  344 

Heterogenetic  septicemia,  763 

Hook,  blunt,  588  ;  small  blunt,  for  use 
in  version,  658  ;  decapitating,  477 

Hospitals,  lying-in,  mortality  in,  765, 
791  ;  prophylaxis  of  puerperal  septi- 
cemia in,  791 

Hour-glass  contraction  of  uterus,  739 

Hydatid  tumours,  obstructing  labour 
462 

Hydatidiform  mole,  356  :  treatment  of, 
359 

Hydramnios,  360  ;  treatment  of,  362 
Hydrocephalus,    489  :    treatment  of 
491 

Hydrops  amnii,  360 
Hydrorrhcea  gravidarum,  346 
Hydrothorax,  fcetal,  obstructing  labour 

491  ' 
Hygiene  of  pregnancy,  138 
Hymen,  imperforate,  452  ;  in  diagnosis 

of  parity,  131 
Hypoblast,  56 

Hysteria,  in  pregnancy,  314 
Hysterotomy  (see  Cesarian  section)  ; 
in  hernia  of  uterus,  344 


Ice,  use  of,  in  hemorrhage,  746 
Icterus,  in  pregnancy,  377  ;  neona- 
torum, 215,  277 
Ilium,  2 


Impregnation,  period  of  possible,  48 
Incarceration    of    retroflexed  gravid 

uterus,  334 
Incision  of  cervix  in  cancer,  456  ;  of 

perineum,  454  ;  of  vagina,  452 
Induction  of  abortion,  581  ;   in  con- 
tracted pelves,  543 
—    of  premature  labour,  571  ;  in 
contracted  pelves,  541 
Inertia  of  uterus  in  labour,  431  ;  after 

delivery,  743 
Inevitable   laceration    in  primiparae, 
160  ' 
Infant,  new-born,  276  ;  artificial  feed- 
ing of,  286;  apparent  death  of,  730; 
care  of,  285  ;  care  of,  when  prema- 
ture, 5S0 ;   management  of,  285  ; 
treatment  of  apparent  death  of,  733  ; 
suckling  of,  283 
Infection  in  puerperal  fevers,  767 
Injections,  intra-uterine,  in  abortion, 
401,   404  ;    as   a    cause  of 
sudden  death,  813  ;  for  in- 
duction of  labour,   578  ;  in 
post  -  partum  hemorrhage, 
811  ;   in  puerperal  septice- 
mia, 793 

—  vaginal,  for  induction  of  labour, 

572  ;  in  the  puerperal  state, 
281,  793  ;  in  rigidity  of  cer- 
vix, 444 

Insanitary  conditions,  a  cause  of  puer- 
peral septicemia,  772 

Insanity,  in  pregnancy,  817  ;  in  labour, 
818  ;  in  the  puerperal  state,  819  ; 
in  lactation,  822  ;  treatment  of, 
823 

Insomnia,  in  puerperal  insanity,  821 
Insufflation,  in  asphyxia  neonatorum, 
735 

Internal  rotation,  176  ;  in  face  pre- 
sentation, 230  ;  in  pelvic  presenta- 
tion, 244 
Intoxication,  septic,  762,  781 
Inversion  of  uterus,  725  ;  treatment 
727 

Involution  of  uterus,  267 
Iodoform  rods,  793 

Iron,    injection   of,    in  post-partum 
hemorrhage,  746 

—  in  albuminuria,  318  ;  in  chorea, 

313  ;  in  pregnancy,  748  ;  in 
puerperal  septicemia  and 
pyemia,  797  ;  in  mammary 
abscess,  828 
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Irrigation,  uterine,  in  abortion,  405  ; 

in  puerperal  septicaemia,  793 
—    vagina],  for  induction  of  labour, 

572  ;  in  the  puerperal  state, 

281,    793  ;    in    rigidity  of 

cervix,  444 
Ischium,  2  ;  planes  of,  15 


Jaundice,  in  pregnancy,  377  ;  in  new- 
born child,  215,  277 

Jaw  traction,  in  contracted  pelves,  538  ; 
in  pelvic  presentation,  254 

Joints.    (See  Articulations.) 


Kibbie's  fever-cot  in  puerperal  septice- 
mia, 798 

Kidneys,  disease  of,  in  pregnancy,  314 
Kiestein,  113 

Knee,  presentation  of,  241  ;  diagnosis 

of,  from  elbow,  476 
Knots  in  funis,  363 
Kyphotic  pelvis,  562 


Labour,  140  ;  anaesthesia  in,  221  ; 
arrest  of,  427  ;  antiseptic  precau- 
tions, 202  ;  causes  of,  141  ;  dura- 
tion of,  200  ;  induction  of  premature, 
541,  571  ;  management  of  natural, 
201  ;  mechanism  of,  161  ;  missed, 
371  ;  pains  {see  Pains)  ;  position  of 
patient  in,  204  ;  precipitate,  425  : 
prolonged,  427  ;  stages  of,  149  ; 
treatment  of  protracted,  433 

Laceration,  of  cervix  uteri,  701,  709  ; 
of  genital  canal,  701  ;  of  perineum, 
712;  of  uterus,  701  ;  of  vagina,  712  ; 
of  vulva,  718 

Lactation,  diet  of  women  during,  284  ; 
disorders  of,  824  ;  insanity  of,  822  ; 
management  of,  283 

Laminaria  tents,  in  incomplete  abor- 
tion, 404 

Laparo-elytrotomy,  698 

Laparotomy.    {See  Abdominal  section.) 

Lateral  obliquity  of  festal  head.  {See 
Obliquity.) 

Lead  poisoning,  as  cause  of  abortion, 
389 

Leiter's  temperature  regulator,  798 


Length  of  fcetus  at  term,  79 

Lever  {see  Yectis)  ;  action  of  forceps 

as,  625 
Levret's  forceps,  599 
Ligature  of  funis,  214 
Liquor  amnii,  60  ;  deficiency  of,  362  ; 

function  of,  in  labour,  61,  151 
Lithopa;dion,  297 

Liver,  acute  atrophy  of,  377  ;  functions 
of,  in  fcetus,  82 

Lochia,  270  ;  arrest  of,  790,  786  ;  de- 
composition of,  771,  779 

Locking,  of  forceps,  616  ;  of  twins, 
482 

Longings,  unnatural,  in  pregnancy,  114, 
818 

Lungs,  diseases  of,  in  pregnancy,  375  ; 
in  puerperal  state,  777,  782 

Lying-in  hospitals,  mortality  in,  765, 
791  ;  prophylaxis  of  puerperal  sep- 
ticaemia in,  791 

Lymphangitis,  774 

Lymphatics  of  uterus,  in  pregnancy, 
102  ;  in  puerperal  septicaemia,  775 


Maceration  of  foetus,  369 
Malacosteon  pelvis,  544 
Malarial  fever,  in  pregnancy,  381 
Malformations  of  uterus  and  vagina, 
331 

Malposition  of  os  uteri,  451 

Mamma.    (See  Breast. ) 

Mammary  abscess,  826  ;  treatment  of, 

828 

—    changes  in  pregnancy,  110 

Mania.    (See  Insanity.) 

Marginal  insertion  of  funis,  346 

Mastitis,  parenchymatous,  827 

Measles  in  pregnancy,  3S4 

Mechanism,  of  labour,  161  ;  in  pelvic 
presentation,  244  ;  in  face  presenta- 
tion, 229  ;  in  the  flattened  pelvis, 
514  ;  in  occipito-posterior  positions, 
179 

Meconium,  79 

Melancholia.    (See  Insanity.) 

Membrana  granulosa,  32 

Membrana  propria,  32 

Membranes,  anomalies  of,  493  ;  <■  *" 
animation  of,  218  ;  functions  ot,  in 
labour,  151  ;  rupture  of  (sec  Bupture 
of  membranes). 
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Meningocele,  493 

Meustruation,  34  ;  cessation  of,  in 
pregnancy,  115  ;  continuance  of,  in 
pregnancy,  408  ;  theory  of,  38  ;  com- 
mencement and  duration  of,  45 

Mesoblast,  56  ;  cleavage  of,  57 

Metritis,  in  puerperal  fevers,  773 

Micrococci,  in  puerperal  fevers,  760  ; 
in  septic  thrombi  and  emboli,  776 

Milk,  273  ;  artificial  human,  288  ; 
ass's,  286  ;  cow's,  286  ;  defective 
secretion  of,  284,  779,  824  ;  exces- 
sive secretion  of,  824  ;  goat's,  286  ; 
means  of  arresting  secretion  of,  283, 
824  ;  uterine,  67  ;  secretion  of,  271 

Milk  fever,  272 

Milk  leg,  802 

Miscarriage.    (See  Abortion.) 
Missed  labour,  371 

Mole,  carneous  or  fleshy,  353  ;  hydati- 
diform,  356 

Monster,  acardiac,  486 ;  anencephalic, 
486  ;  double,  484 

Morning  sickness  in  pregnancy,  304 

Mortality  of  childbirth,  791 

Moulding  of  fcetal  head  in  vertex  pre- 
sentation, 186;  in  face  presentation, 
234  ;  in  brow  presentation,  237 

Movements,  fcetal,  122  ;  of  foetal 
head,  172 

Mttller,  ring  of,  105 

Multiple  pregnancies,  255 ;  diagnosis 
of,  259  ;  management  of  labour  in, 
261 

Mummification  of  foetus,  369 
Muscles,  action  of  abdominal,  in  labour, 
164 

Muscular  action,  effects  of,  on  pelvis, 
26 

Myoma.    (See  Fibroid  tumour. ) 


Naeoele,  lateral  obliquity  of,  183, 
516  ;  oblique  pelvis  of,  555 

Narcotics,  in  eclampsia,  326  ;  in 
labour,  221  ;  in  post-partum  haemor- 
rhage, 749  ;  in  phlegmasia  dolens, 
806  ;  in  puerperal  septicaemia,  797  ; 
in  puerperal  insanity,  820  ;  in 
threatened  abortion,  395 

Nausea  in  pregnancy,  306 

Nephritis  in  pregnancy,  314 

Nerves  of  uterus,  103 

Nervous  shock  after  delivery,  814 


Nervous  system,  changes  of,  in  preg- 
nancy, 114 

Neuralgia  in  pregnancy,  311 

New-born  child.    (See  Infant.) 

Nipples,  changes  of,  in  pregnancy,  110  ; 
depressed,  825  ;  excoriations  and 
fissures  of,  825 

Noose,  use  of,  in  version,  to  prolapsed 
arm,  656  ;  to  leg,  659 

Nulliparous  uterus,  characters  of,  274 

Nurse,  wet,  selection  of,  285 

Nursing.    (See  Lactation. ) 

Nutrition  of  fcetus,  72 

Nymphomania,  821 


Oblique  pelvis  of  Naegele,  555  ; 
scoliotic,  552  :  clue  to  disease  of  one 
leg,  554 

Obliquity,  lateral,  of  fcetal  head,  183  ; 
in  flattened  pelvis,  516 

Occipito-anterior  positions,  169  ;  me- 
chanism in,  173 

Occipito-posterior  positions,  169  ;  man- 
agement of,  211  ;  mechanism  in, 
179  ;  use  of  vectis  in,  594 

(Edema,  in  albuminuria  of  pregnancy. 
317  ;  of  placenta,  355  ;  in  preg- 
nancy, 329  ;  of  vulva,  obstructing 
labour,  465  ;  of  foetus,  488 

Omphalo-mesenteric  vessels,  57 

Operations,  surgical,  in  pregnancy,  381 

Ophthalmia  neonatorum,  prophylaxis 
of,  285 

Opiates.    (See  Narcotic.) 

Osteo-malacia,  544 

Osteophytes,  puerperal,  113 

Os  uteri  (see  Cervix  uteri)  ;  atresia  of, 
451  ;  dilatation  of,  in  labour,  149, 
155  ;  erosions  of,  in  pregnancy,  307  ; 
position  of  internal,  in  pregnancy 
and  labour,  104,  429  ;  malposition 
of,  451  ;  rigidity  of,  442 

Ovarian  tumours,  in  pregnancy,  379  ; 
diagnosis  of,  from  pregnancy,  129  ; 
in  labour,  460 

Ovaries,  anatomy  of,  31  ;  development 
of,  29 

Ovulation,  29,  34 

Ovules,  development  of,  29 

Ovum,  early  development  of,  50  ;  dis- 
eases of,  345  ;  an  early  human,  64  ; 
fecundation  of,  48  ;  forceps,  in  abor- 
tion, 402  ;  premature  expulsion  of, 
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385  ;  primordial,  29  ;  segmentation 
of,  50 

Oxytocics,    for  induction   of  labour, 
577  ;  in  protracted  labour,  435 


Pain,  cause  of,  in  labour,  147 
Pains,  labour,  144  ;  anomalies  of,  431  ; 
duration  of,  145  ;  effect  of,  on  foetal 
and  maternal  heart,  147  ;  irregu- 
lar, 432  ;  irregular,  in  third  stage, 
729,  742  ;  nervous  mechanism  of, 
142  ;  premonitory,  148  ;  spasmodic, 
432  ;  spurious,  148 
Palpation,  abdominal,  in  pregnancy, 
191,  205 

Palpitation  of  heart,  in  in'egnancy, 
311 

Paralysis,  from  cerebral  hemorrhage, 
815  ;  from  embolism  of  cerebral 
arteries,  812 

Parametritis,  774  (see  Pelvic  cellulitis); 
remote,  775 

Parity,  diagnosis  of,  274 

Parous  uterus,  characters  of,  274 

Parturient  canal,  axes  of,  ]  7,  19 

Parturition.    (See  Labour. ) 

Pelvic  cellulitis,  774  ;  symptoms  and 
course,  784  ;  treatment,  798 

—  peritonitis,  776  ;  symptoms  and 

course,  783  ;  treatment,  798 

—  presentations,  240  ;  causes  of, 

241  ;  blunt  book  in,  588  ; 
bringing  down  leg  in,  586  ; 
extraction  of  head  in,  251  ; 
extraction  of  fostus  in,  583  : 
diagnosis  of,  242  ;  digital 
traction  in,  587  ;  extraction 
of  trunk  iu,  584  ;  forceps  to 
after-coming  head  in,  636  ; 
forceps  to  breech  in,  589  ; 
heart-sounds  in,  126  ;  in- 
juries to  foetus  in,  592 ; 
liberation  of  arms  in,  590  ; 
management  of,  249  ;  me- 
chanism of,  244  ;  prognosis 
of,  248  ;  soft  fillet  in,  587  ; 
varieties  of,  242 
Pelvimeter,  499 

Pelvimetry,  499  ;  external,  500 ;  in- 
ternal, 502 

Pelvis,  equabiliter  justo  major,  496  ; 
Eequabiliter  justo  minor,  507  ; 
anatomy   of,    1  ;  articulations  of, 


9  ;  axes  of,  17,  19  ;  brim  of,  5  ;  con- 
tracted, 495  ;  development,  21  ;  dia- 
meters of,  13  ;  difference  between 
male  and  female,  5  ;  enlarged,  495  ; 
flattened,  509  ;  funnel-shaped,  508 ; 
generally  contracted,  507  ;  inclina- 
tion of,  7  ;  infantile,  20,  507  ; 
kyphotic,  562  ;  tualacosteon,  544  ; 
masculine,  508  ;  male,  5  ;  measure- 
ments of,  13  ;  osteomalacic,  544  ; 
oblique,  of  Naegcle,  555  ;  oblique, 
scoliotic,  552  ;  oblique  from  disease 
of  one  leg,  554  ;  outlet  of,  4  ; 
planes  of,  19  ;  pseudo-malacosteon, 
551  ;  rachitic,  508,  510,  551  ; 
Robert's,  560  ;  scoliotic,  552  ;  split, 
523  ;  spondylolisthetic,  565  ;  straits 
of,  5  ;  tumours  of,  obstructing 
labour,  532  ;  triradiate,  544,  551 
Perchloride  of  iron,  injection  of,  in 
post-partum  hemorrhage,  746 

—  of  mercury,  as  antiseptic,  280, 

788,  792,  793 
Perforation      (see    Craniotomy),  of 

uterus,  662 
Perforator,  Oldham's,  662  ;  Simpson's. 

662 

Pericarditis,  in  puerperal  septicemia, 
777 

Perimetritis,  776.  (See  Pelvic  perito- 
nitis. ) 

Perineum,  distension  of,  in  labour,  159  : 
examination  of,  after  delivery,  219  ; 
laceration  of,  712;  preservation  of, 
211  ;  rigidity  of,  452  ;  treatment  of 
lacerated,  715 

Peritonitis,  pelvic.  (See  Pelvic  perito- 
nitis. ) 

—  in  puerperal  septicemia,  775, 

780  ;  in  abortion,  391  ;  iu 
extra-uterine  fcetation,  298 
Pessary,  in  retroflexion  of  gravid  uterus, 

338  ;  in  prolapse  of  gravid  uterus, 

343 

Phlebitis,  in  puerperal  septicemia,  776, 
782 

Phlegmasia  dolens,  802  ;  treatment. 
805 

Phthisis,  in  pregnancy,  375  ;  in  puer- 
peral insanity,  822 
Physometra,  724 
Pigmentation,  in  pregnancy,  114 
Pilocarpine,  in  eclampsia,  d'M 
Placenta,  adhesion  of,  734  ;  anatomy 
of,  64 ;  anomalies  of,  346  ; 
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artificial  separation  of,  740  ; 
battledore,  346  ;  calcareous 
degeneration  of,  351 ;  decom- 
position of,  764  ;  diseases  of, 
346  ;  circulation  in,  66  ;  coty- 
ledons of,   69  ;  detachment 
of,  194  ;  development  of,  66  ; 
examination  of,  218;  expulsion 
of,  194  ;  expression  of,  218  ; 
fatty  degeneration  of,  351  ; 
functions    of,    72 ;  hemor- 
rhage in,  353  ;  inflammation 
of,  347  ;  in  multiple  preg- 
nancy, 257,  261  ;  membra- 
nacea,  347  ;  cedenia  of,  355  ; 
succenturiata,  347;  tumours 
of,  352  ;  velaraentosa,  346 
Placenta  previa,  409  ;  cause  of  bleeding 
in,  413  ;  cervix  uteri  in,  410  ; 
pathological  anatomy,  412  ; 
symptoms  and  course,  414  ; 
treatment,  417 
—    retention  of,  737  ;  retention  of, 
in  abortion,  390  ;  succentu- 
riata, 347  ;  syphilis  of,  351  ; 
tumours   of,  353  ;  varieties 
of,  in  animals,  64  ;  villi  of, 
64 

Placentitis,  347 

Planes  of  pelvis,  17,  19 

Pleurisy,  777,  783 

Pleuroperitoneal  space,  59 

Plugging  vagina,  in    abortion,  398; 

method  of,  398  ;  in  placenta  previa, 

418 

Plural  pregnancy.  (.See  Multiple  preg- 
nancy. ) 

Pneumonia,  iu  pregnancy,  376  ;  rela- 
tion to  puerperal  fever,  777  ;  as 
complication  of  puerperal  septicemia. 
777,  783  ' 

Podalic  version,  641 

Polarity  of  uterus,  145 

Polypus,  obstructing  labour,  458 

Porro's  operation,  694 

Porte-fillet,  588 

Positions  of  fcetus  in  vertex  presenta- 
tion, 167  ;  diagnosis  of,  191 

Position  of  patient  in  labour,  204 

Post-partum  hemorrhage,  741  ;  causa- 
tion, 712  ;  prophylaxis,  744;  treat- 
ment, 748  ;  transfusion  of  blood  in, 
752  ;  intra-venous  injection  of  saline 
fluid  in,  755 

Precipitate  labour,  425 


Pregnancy,  abnormal,  289  ;  abnormali- 
ties of  uterus  in,  331  ;  abdominal, 
291,  294  ;  accidental  complications 
of,  374 ;  changes  in  the  maternal 
organism  in,  99  ;  diagnosis  of,  115  ; 
diet  in,  138  ;  disorders  of,  due  to 
reflex  and  mechanical  causes,  306  ; 
diseases  of  decidua  and  ovum  in, 
345;  duration  of,  133  ;  extra-uterine, 
289  ;  hygiene  of,  138  ;  in  rudimen- 
tary uterine  horn,  296  ;  intraliga- 
mentous, 294  ;  management  of,  138  ; 
mechanical  effects  of,  109  :  multiple, 
255  ;  ovarian,  290 ;  tubal,  291  ; 
tubo-ovarian,  293  ;  tubo-uterine,  294 

Premature  expulsion  of  ovum,  385 

—  labour,  induction  of,  571 
Presentation,  92  ;  arm,  468  ;  breech, 

240  ;  brow,  225,  236  ;  cause  of 
head,  94  ;  compound,  479,  481 ;  face, 
224  ;  foot,  241  ;  funis,  719  ;  knee, 

241  ;  pelvic,  240  ;  shoulder,  466  ; 
transverse,  466  ;  vertex,  167 

Pressure,  external,  use  of,  in  protracted 
labour,  435  ;  in  pelvic  pre- 
sentations, 250,  590 

—  general  intra-uterine,  161  ;  di- 

rect uterine,  162 
Primiparity,  diagnosis  of,  131 
Primitive  trace,  56 
Primordial  ova,  29 

Prolapse  of  funis,  719  ;  treatment,  721 

—  of  uterus  and  vagina  in  preg- 

nancy, 340  ;  treatment,  343 

Promontory,  false,  520 

Protracted  labour,  427  ;  general  effects 
of,  427  ;  treatment  of,  in  first  stage, 
433  ;  treatment  of,  in  second  stage, 
434 

Pruritus  in  pregnancy,  312 

Pseudocyesis,  130 

Pseudo-malacosteon  pelvis,  551 

Ptyalism  in  pregnancy,  310 

Puerperal  eclampsia,  318 ;  causation, 
321  ;  pathological  anatomy, 
324  ;  treatment,  325 

—  fever,  759  ;  abscesses  in,  778, 

781,  782,  786  ;  analogy  of, 
to  surgical  fever,  759  ;  bac- 
teria in,  760  ;  causation  of, 
771  ;  cellulitis  in,  774,  783  ; 
diagnosis  of,  786  ;  classifica- 
tion of,  762 ;  clinical  his- 
tory of,  778  ;  diphtheroid  de- 
posits in,  773  ;  endometritis 
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in,  773  ;  germs  in,  760  ;  in- 
fection in,  772 ;  lesions  of, 
773;  metritis  in,  773  ;  micro- 
cocci in,  760  ;  mortality  of, 
759,  765,  791  ;  nature  of, 
759  ;  organisms  in,  760  ; 
ovaritis  in,  776  ;  parametritis 
in,  774  ;  pathological  ana- 
tomy of,  773  ;  peritonitis  in, 
775,  780  ;  phlebitis  in,  776  ; 
prophylaxis  of,  787  ;  pyaemia 
in,  777,  783  ;  relation  of  ery- 
sipelas to,  765  ;  of  scarlatina 
to,  766  ;  salpingitis  in,  773  ; 
septicaemia  in,  777,  781  ; 
symptoms  of,  778  ;  treatment 
of,  792;  thrombosis  in,  776  ; 
ulcers  in,  773,  795  ;  vomit- 
ing in,  780 
Puerperal  osteophytes,  113 

—  state,  diagnosis  of,  273  ;  diet 

in,  281 ;  managcmentof,  278  ; 
secretions  and  excretions  in, 
267  ;  physiology  of,  265  ; 
temperature  in,  265  ;  treat- 
ment of,  281  ;  sudden  death 
in,  805 ;  vaginal  irrigation 
in,  793 

Pulmonary   arteries,    embolism  and 

thrombosis  of,  806 
Pulse  in  haemorrhage,  745  ;  in  embo- 
lism and  thrombosis,  810  ;  in  labour, 
147  ;  in  protracted  labour,  427  ;  in 
puerperal  state,  265  ;  in  puerperal 
septicaemia,  779,  780  ;  in  rupture  of 
uterus,  704 
Puncture  of  membranes,  for  induction 
of  abortion,  582  ;  for  induc- 
tion  of    premature  labour, 
573  ;   in  accidental  haemor- 
rhage, 423  ;  in  placenta  prse- 
via,  420 

—  in  cedema  of  vulva,  465 1 
Pyaemia  in  puerperal  state,  777,  783 
Pyrosis  in  pregnancy,  310 


Quickening,  123 

Quinia,  in  protracted  labour,  436  ;  in 
puerperal  fever,  796 


Race,  influence  of,  on  foetal  skull,  89  ; 

on  pelvis,  7 
Rachitic  pelvis,  flattened,  510  ;  gene- 


rally contracted,  507  ;  pseudo-mala- 
costeon,  551  ;  scoliotic,  552 

Rachitis,  intra- uterine,  367 

Rectocele,  463 

Recto-vaginal  fistula,  526 

Refrigeration  in  puerperal  fevers, 
797 

Relapsing  fever  in  pregnancy,  384 
Reposition  of  funis,  722 
Repositor,    funis,    Roberton's,    723  ; 
catheter  adapted  as,  723 
■ —    Aveling's,  for  inversion  of  ute- 
rus, 729 
Resistance  of  labour,  166 
Respiration,    artificial,    in  asphyxia 
neonatorum,  734  ;   changes  of,  in 
pregnancy,  113 
Restitution  of  fcetal  head,  179  ;  in  face 

presentation,  232 
Retention  of  placenta,    in  abortion. 
390  :  after  delivery,  737 

—  in  utero  of  blighted  ovum,  352, 

370  ;  of  dead  fcetus,  372 

—  of  urine,  in  pregnancy,  113  ; 

in  labour,  462  ;  in  puerperal 
state,  267 
Retraction  of  uterus,  428 

—  ring,  104,  429 
Retroflexion  and  retroversion  of  gravid 

uterus,   332  ;  results,  334  :  symp- 
toms, 336  ;  treatment,  337 
Rickets  (see  Rachitic  pelvis),  opera- 
tion of,  in  causing  pelvic  deformity, 
510 

Rigidity  of  cervix  uteri,  spasmodic, 
441  ;  organic,  442  ;  treat- 
ment, 443 

—  of  perineum,  453 

Rigor,  in  labour,  148  ;  after  delivery, 
265  ;  in  puerperal  septicaemia,  778, 
782,  796  ;  in  pelvic  cellulitis,  771 

Ring  of  Bandl,  104,  429 

Robert's  transversely  contracted  pelvis, 
560 

Roper's  craniotomy  forceps,  671 
Rotation,  external,  of  foetal  head,  in 

vertex    presentation,  l/S; 

in  face  presentation,  232 

—  interna],  in   vertex  presenta- 

tion,  176  ;   in  pelvic  pre- 
sentation, 244  ;  in  face  pre- 
sentation, 230 
Rotations  of  foetal  head,  in  passing 
flattened  pelvis,  519 
I  Rupture  of  membranes,   artificial,  in 
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labour,  209  ;  for  induction  of  labour, 
573  ;    in   accidental  hemorrhage, 
423  ;  in  placenta  prmvia,  420 
Rupture   of  genital   canal,  701  ;  of 
pelvic  articulations,  718  ;  in- 
complete of  uterus,  708 

—  of    membranes,  spontaneous, 

151,  165 

—  of    perineum,    712  ;  central, 

714  ;  treatment,  715 

—  of  sac  in  extra-uterine  fosta- 

tion,  291 

— ■    of  uterus  and   vagina,  701  ; 
treatment,  705 
Rut,  analogy  of,  to  menstruation,  38 

Sac,  in  extra-uterine  pregnancy,  291 ; 
puncture  of,  301  ;  rupture  of,  291 

Sacro-iliac  synchondrosis.  (Sec Synchon- 
drosis.) 

Sacrum,  3  ;  mechanical  action  of,  11 
Salicylates,  in  puerperal  septicemia, 
,  797 

Salivation  in  pregnancy,  310 

Sapremia,  762 

Sanger's  operation,  685 

Scarlatina,  in  pregnancy,  383  ;  in 
puerperal  state,  768  ;  relation  of,  to 
puerperal  fevers,  768 

Scalp-tumour.  (See  Caput  succeda- 
neum.) 

Scoliotic  pelvis,  552 

Scoop,  Thomas's  serrated,  for  enucleat- 
ing fibroids,  460 

Seasons,  relation  of,  to  puerperal 
septicaemia,  767 

Secondary  areola,  110 

Section,  Oesarian.  (Sec  G'esarian  sec- 
tion. ) 

Secretion  of  milk,  271 

Secretions,  in  pregnancy,  111  ;  in  puer- 
peral state,  267 

Segmentation  of  yolk,  50 

Septicemia,  after  abortion,  391  ;  in 
puerperal  state,  775,  779.  (See 
also  Puerperal  fevers.) 

Septic  infection  and  septic  intoxication, 
762,  781 

Serous  lochia,  270 

Sex,  prediction  of,  127 

Shield,  nipple,  825 

Shock,  after  delivery,  814 

Shortening,  apparent,  of  cervix  in 
pregnancy,  106 


Shoulder  presentations,  466  ;  varieties, 
468  ;  natural  terminations,  471  ; 
treatment,  475 

Shoulders,  delivery  of,  in  head  presen- 
tation, 178  ;  in  pelvic  presentation, 
246,  584 

Show,  in  labour,  150 

Sickness.    (See  Vomiting. ) 

Signs  of  pregnancy,  115 

Silvester's  method  of  artificial  respira- 
tion, 734 

Simpson's  basylist,  670  ;  forceps,  604  ; 
perforator,  662  ;  axis-traction  forceps, 
633 

Sinuses,  of  uterus,  102  ;   in  puerperal 

state,  268 
Sitting,  effect  of,  on  pelvis,  25 
Skin,  pigmentation  of,  in  pregnancy. 

114 

Sleeplessness.    (See  Insomnia.) 
Small-pox,  in  pregnancy,  383 
Smellie's  forceps,  597 
Somatopleure,  58 
Souffle,  funic,  128  ;  uterine,  123 
Spasmodic  rigidity  of  cervix,  441 
Spermatozoa,  46 

Spina  bifida  obstructing  labour,  492 
Spinal  cord,  function  of,  in  labour, 
143 

Spines  of  iliac,  distance  between,  500 

—  of  ischia,  14 
Splanchnopleure,  58 

Spleen,  rupture  of,  in  labour,  815 
Spondylolisthetic  pelvis,  565 
Spondylotomy,  479 

Sponge-tents,  use  of,  in  abortion. 
398 

Spontaneous  evolution,  473 

—  rectification,  471 

—  version,  472 
Spot,  germinal,  33 

Spurious  pains,  148  ;  pregnancy,  130 

Stages  of  labour,  149  ;  first,  149  :  re- 
lative effects  of  protracted  labour  in, 
430  ;  second,  or  expulsive,  157  ; 
third,  216 

State,  puerperal.  (See  Puerperal  state.) 

Stenosis  of  os  uteri,  451  ;  of  vagina, 
452 

Stimulants,  in  hemorrhage,  750  ;  in 

puerperal  fevers,  796,  798 
Styptics,  in  postpartum  hemorrhage, 

746  ;  in  lacerations  of  cervix  and 

vagina,  712 
Suckling.    (See  Lactation.) 
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Sudden  death  during  or  after  labour, 
815 

Sugar  in  urine.  (See  Glycosuria  and 
Diabetes. ) 

Super-fecundation,  256 

Super-fcetation,  261 

Surgical  operations  in  pregnancy,  351 

Suspended  animation.  (See  Asphyxia 
neonatorum.) 

Sutures  of  festal  head,  85 

Symphysiotomy,  679 

Symphysis  pubis,  absence  of,  523  ;  re- 
laxation of,  in  pregnancy,  11  ;  rup- 
ture of,  718 

Synchondrosis,  sacro-iliac,  9  ;  action  of, 
as  fulcrum  of  lever,  22  ;  movement 
at,  in  labour,  10  ;  rupture  of,  718 

Syncope,  in  pregnancy,  311  ;  after 
hemorrhage,  744 ;  after  delivery, 
814 

Syphilis,  in  pregnancy,  381  ;  affecting 
foetus,  366  ;  as  a  cause  of  abortion, 
389  ;  of  placenta,  351 


Tarnier's  axis-traction  forceps,  601, 629 

Temperature,  in  labour,  148  ;  in  puer- 
peral state,  265  ;  in  puerperal  septi- 
cemia, 778  ;  in  pelvic  cellulitis,  784 

Tetanus,  of  uterus,  428  ;  'in  puerperal 
state,  801 

Thornton's  ice-water  cap,  797  • 

Thrombosis,  of  pulmonary  arteries,  806  ; 
of  veins,  801  ;  in  puerperal  septi- 
cemia, 776 

Thrombus  of  vagina  and  vulva,  463 

Thyroid  gland  in  pregnancy,  379 

Tongue-tied  infant,  366 

Torsion  of  funis,  363 

Trace,  primitive,  56 

Transfusion  of  blood,  750  ;  arterial, 
751  ;  the  author's  apparatus  for, 
753  ;  mediate,  754 

Transverse  presentations,  466 

Trephine  perforator,  663 

Triradiate  pelvis,  544,  551 

Trismus  uteri,  441 

Trunk,  expulsion  of,  213  ;  in  pelvic 
presentation,  246  ;  extraction  of,  in 
pelvic  presentations,  584 

Tubal  fcetation,  291 

Tumours,  diagnosis  of,  from  pregnancy, 
129  ;  of  pelvis,  causing  dystocia, 
457  ;  of  foetus,  492  ;  of  placenta, 
353 


Tunica  albuginea,  31  ;  fibrosa,  32  ; 
propria,  32 

Turning.    (See  Version.) 

Twin  pregnancy.  (See  Multiple  preg- 
nancy. ) 

Twins,  conjoined,  484  ;  locked,  ob- 
structing labour,  482 

Tympanites,  in  puerpei-al  septicemia, 
780,  786  ;  uteri,  724 

Typhoid  fever,  in  pregnancy,  384 

Typhus  fever,  in  pregnancy,  384 

Ulcers,  puerperal,  773 

Umbilical  cord,    (See  Funis, ) 
—      vesicle,  56 

Unavoidable  hemorrhage.  (See  Pla- 
centa previa. ) 

Uremia,  in  eclampsia,  321  ;  in  puer- 
peral insanity,  820 

Urea  in  liquor  anmii,  60 

Ureter,  dilatation  of  foetal,  61,  491 

Urethra,  imperforate,  of  foetus,  61,  491 

Urine,  in  pregnancy,  113  ;  retention 
of,  in  labour,  462  ;  in  puerperal 
state,  267 

Uterine  souffle,  123 

Uterus,  abnormalities  of,  in  preg- 
nancy, 331  ;  anteversion  and  ante- 
flexion of,  331  ;  arteries  of,  102  ; 
atresia  of,  451  ;  axis  of,  in  labour, 
433  ;  changes  in,  in  pregnancy,  9S, 
117  :  continuous  action  of,  428  ; 
contractions  of,  in  pregnancy,  120  ; 
contractions  of,  in  labour,  144  ; 
distinctions  between  nulliparous  and 
parous,  276  ;  evacuation  of,  in 
abortion,  399  ;  hernia  of,  344  ; 
hour-glass  contraction  of,  739  ; 
in  puerperal  septicemia,  773  ;  iu 
puerperal  state,  267  ;  injections 
into  (see  Injections)  ;  irregular 
contractions  of,  429  ;  irrigation  of 
(see  Irrigation)  ;  inversion  of,  725  ; 
involution  of,  267  ;  lymphatics  of, 
102  ;  motor  centre  of,  143  ;  muscular 
fibres  of,  100  ;  nerves  of,  103  ;  per- 
foration of,  709;  polarity  of,  145; 
prolapse  of,  338  ;  retraction  of, 
428  ;  retroflexion  and  retroversion 
of,  332  ;  rupture  of,  701  ;  sinuses 
of,  102,  268  ;  size  of,  in  successive 
months  of  pregnancy,  103  ;  tumours 
of,  3S0,  457  ;  tetanus  of,  428  ; 
tympanites  of,  724  ;  veins  of,  102 
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Vagina,  atresia  of,  452  ;  colour  of,  in 
pregnancy,  120;  in  pregnancy,  108, 
119  ;  in  puerperal  state,  269,  273  ; 
irrigation  of  (sec  Irrigation)  ;  lacera- 
tion of,  712  ;  mode  of  plugging, 
39S  ;  prolapse  of,  310  ;  thrombus 
of,  463 

Valve,  Eustachian,  80 

Varicose  veins  in  pregnancy,  329 

Variola,  in  pregnancy,  3S3 

Vectis,  593  ;  in  occipito-posterior  posi- 
tions, 594 

Veins,  entrance  of  air  into,  812  ;  in- 
flammation of,  776,  782  ;  thrombosis 
of,  804 ;  varicose,  in  pregnancy, 
329 

Venesection  in  eclampsia,  326 

^  entilation  in  prevention  of  puerperal 
fevers,  787 

Veratrum  viride,  in  puerperal  septi- 
cemia, 797 

Version,  after  craniotomy,  675  ;  bi- 
polar, 642,  649  ;  cephalic,  638  ; 
choice  of  hand  in,  642,  750  ;  choice 
of  leg  in,  654  ;  combined  external 
and  internal,  640  ;  in  accidental 
hemorrhage,  424  ;  in  cancer  of  cer- 
vix uteri  and  pelvis,  457  ;  in 
flattened  pelves,  530  ;  in  placenta 
previa,  419  ;  in  prolapse  of  funis, 
723  :  in  shoulder  presentations,  653  ; 
in  transverse  presentations,  653  ; 
internal,  649  ;  podalic,  641  ;  spon- 
taneous, 472 

Vertex  presentations,  cause  of,  94  ; 
positions  of  head  in,  167  ;  move- 
ments of  fcetal  head  in,  172  ; 
moulding  of  head  in,  186  ;  diagnosis 
in,  191 


Vesicle,  germinal,  33  ;  umbilical,  56 
Vesico-vaginal  fistula,  525 
Viburnum    prunifolium,  in  abortion, 
395 

Villi,  chorionic,  63 

Vinegar  in  post-partum  hemorrhage. 
745 

Vitelline  duct,  56 

Vomiting,  pf  pregnancy,  306  ;  treat- 
ment, 308 
—    in  puerperal  septicemia,  780  ; 

in  rupture  of  uterus,  704  p- , 
Vulva,  atresia  of,  452  ;  laceration  of, 
718  ;  oedema  of,  465  ;  pruritus  of, 
in  pregnancy,  312  ;  thrombus  of, 
463  ;  ulcers  of,  in  puerperal  septi- 
cemia, 773,  795 


Warburg's  tincture,  in  puerperal  sep- 
ticemia, 796 
Weaning,  in  mammary  abscess,  825 
Weight  of  foetus,  79 
Wet-nurse,  selection  of,  285 


Yolk,  of  ovum,  33  :  segmentation  of, 
50 


Zona  pellucida,  33 

Zymotic  diseases,  in  pregnancy,  382  ; 
relation  of,  to  puerperal  fevers,  765 
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Third  Edition,  with  6  Plates.   Royal  4to,  12s. 

Pathological  Anatomy  of  Diseases.  Arranged 

according  to  the  nomenclature  of  the  R.C.P.  Lond.  (Student's  Guide 
Series).  By  Norman  Moore,  M.D.,  F.R.C.P.,  Assistant  Physician 
and  Lecturer  on  Pathological  Anatomy  to  St.  Bartholomew's  Hos- 
pital.   Fcap.  8vo,  with  111  Engravings,  8s.  6d. 

A  Manual  of  Clinical  and  Practical  Pathology. 

By  W.  E.  Wynter,  M.D.,  M.R.C.P.,  F.R.C.S.,  Medical  Registrar  to 
Middlesex  Hospital,  and  F.  J.  Wethered,  M.D.,  M.R.C.P.,  Assistant 
Physician  to  Victoria  Park  Hospital.  With  4  Coloured  Plates  and  67 
Engravings.   8vo,  12s.  6d. 

Lectures  on  Pathology :  delivered  at  the  Lon- 
don Hospital.  By  the  late  Henry  Gawen  Sutton,  M.B.,  F.R.C.P., 
Physician  to,  and  Lecturer  on  Pathology  at,  the  London  Hospital. 
Edited  by  Maurice  E.  Paul,  M.D.,  and  Revised  by  Samuel  Wilks, 
M.D.,  LL.D.,  F.R.S.   8vo,  15s. 

General  Pathology  (an  Introduction  to).  By 

John  Bland  Sutton,  F.R.C.S.,  Sir  E.  Wilson  Lecturer  on  Patho- 
logy, R.C.S. ;  Assistant  Surgeon  to,  and  Lecturer  on  Anatomy  at, 
Middlesex  Hospital.   8vo,  with  149  Engravings,  14s. 

Atlas    of   Pathological    Anatomy.      By  Dr. 

Lanoereaux.  Translated  by  W.  S.  Greenfield,  M.D.,  Professor 
of  Pathology  in  the  University  of  Edinburgh.  Imp.  8vo,  with  70 
Coloured  Plates,  £5  5s. 

Atlas  of  the  Central  Nervous  System.  From 

the  larger  work  of  Hirschfeld  and  Leveille.  Edited  by  Howard  H 
Tooth,  M.D.,  F.R.C.P.,  Assistant  Physician  to  the  National  Hos- 
pital for  the  Paralysed  and  Epileptic.  With  37  Plates  carefully 
coloured  by  Hand.    Large  Imp.  8vo,  40s. 
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The  Human  Brain :  Histological  and  Coarse 

Methods  of  Research.  A  Manual  for  Students  and  Asylum  Medical 
Officers.  By  W.  Bevan  Lewis,  L.R.C.P.  Lond.,  Medical  Super- 
intendent, West  Riding  Lunatic  Asylum.  8vo,  with  Wood  Engravings 
and  Photographs,  8s. 

Elements  of  Human  Physiology.  (Student's 

Guide  Series.)  By  Ernest  H.  Starling,  M.D.,  M.R.C.P.,  Joint 
Lecturer  on  Physiology  at  Guy's  Hospital.  Fcap.  8vo,  with  94  En- 
gravings, 6s.  6d. 

Manual  of  Physiology:   for  the  Use  of  Junior 

Students  of  Medicine.  By  Gerald  F.  Yeo,  M.D.,  F.R.S.,  Emeritus 
Professor  of  Physiology  in  King's  College,  London.  Third  Edition. 
Crown  8vo,  with  254  Engravings  (many  figures),  and  Coloured  Plate  of 
Spectra,  14s. 

Principles  of  Human  Physiology.    By  W.  B. 

Carpenter,  C.B.,  M.D.,  F.R.S.  Ninth  Edition,  by  Henry  Power' 
M.B.,  F.R.C.S.  8vo,  with  3  Steel  Plates  and  377  Wood  Engravings, 
31s.  6d. 

Medical  Jurisprudence :    its    Principles  and 

Practice.  By  Alfred  S.  Taylor,  M.D.,  F.R.C.P.,  F.R.S.  Third 
Edition,  by  Thomas  Stevenson,  M.D.,  F.R.C.P.,  Lecturer  on  Medical 
Jurisprudence  at  Guy's  Hospital.  2  vols.  8vo,  with  188  Engravings 
31  s.  6d.  6  ' 

By  the  same  Authors. 

A  Manual  of  Medical  Jurisprudence.  Twelfth 

Edition.    Crown  8vo,  with  55  Engravings,  14s. 

The  Student's  Guide  to  Medical  Jurisprudence. 

By  John  Abercrombie,  M.D.,  F.R.C.P.,  Physician  to  Charing  Cross 
Hospital.   Fcap.  8vo,  7s.  6d. 

Hospitals,  Infirmaries,  and  Dispensaries  :  their 

Construction,  Interior  Arrangement,  and  Management ;  with  Descrip- 
tions of  existing  Institutions,  and  74  Illustrations.  By  F.  OpperT 
M.D.,  M.R.C.P.L.   Second  Edition,    Royal  8vo,  12s. 

Sanitary  Examinations  of   Water,  Air,  and 

Food.  A  Vade-Mecum  for  the  Medical  Officer  of  Health.  By  Corne- 
lius B.  Fox,  M.D.,  F.R.C.P.  Second  Edition.  Crown  8vo,  with  110 
Engravings,  12s.  6d. 

Microscopical  Examination  of  Drinking  Water 

and  of  Air.  By  J.  D.  Macdonald,  M.D.,  F.R.S.,  Ex-Professor  of 
Naval  Hygiene  in  the  Army  Medical  School.  Second  Edition.  8vo, 
with  25  Plates,  7s.  6d. 
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Hygiene  and  Public  Health :   a  Treatise  by 

various  Authors.  Edited  by  Thomas  Stevenson,  M.D.,  F.R.C.P., 
Lecturer  on  Chemistry  and  Medical  Jurisprudence  at  Guy's  Hospital ; 
Official  Analyst  to  the  Home  Office ;  and  Shirley  F.  Mubphy,  Medical 
Officer  of  Health'  of  the  County  of  London.  In  3  vols.,  royal  8vo,  fully 
Illustrated.   Vol.  I.,  28s. ;  Vol.  II.,  32s. 

A  Manual  of  Practical  Hygiene.    By  the  late 

E.  A.  Pahkes,  M.D.,  F.R.S.  Eighth  Edition,  by  J.  Lane  Notter, 
A.M-,  M.D.,  F.R.S. ,  Professor  of  Military  Hygiene  in  the  Army 
Medical  School.    8vo,  with  10  Plates  and  103  Engravings,  18s. 

A  Handbook  of  Hygiene  and  Sanitary  Science. 

By  Geo.  Wilson,  M.A.,  M.D.,  F.R.S.E.,  D.P.H.  Camb.  Medical 
Officer  of  Health  for  Mid-Warwickshire.  Seventh  Edition.  Crown 
8vo,  with  Engravings,  12s.  6d. 

Public  Health  Reports.     By  Sir  John  Simon, 

C.B.,  F.R.S.  Edited  by  Edward  Seaton,  M.D.,  F.R.C.P.  2  vols. 
8vo,  with  Portrait,  36s. 

Hospitals  and  Asylums  of  the  World :  their 

Origin,  History,  Construction,  Administration,  Management,  and 
Legislation.  By  Henry  C.  Burdett.  In  4  vols.,  super-royal  8vo,  and 
Portfolio.  Complete,  168s.  Vols.  I  and  II — Asylums  :  their  History, 
Administration,  and  Construction,  with  Plans  and  Bibliography,  90s. 
Vols.  Ill  and  IV— Hospitals :  their  History,  Administration,  and 
Construction,  with  Plans,  Bibliography  and  Portfolio,  120s. 

Mental  Diseases  :  Clinical  Lectures.    By  T.  S. 

Clouston,  M.D.,  F.R.C.P.  Edin.,  Lecturer  on  Mental  Diseases  in  the 
University  of  Edinburgh.  Third  Edition.  Crown  8vo,  with  13  Plates, 
14s. 

Illustrations   of  the   Influence  of  the  Mind 

upon  the  Body  in  Health  and  Disease  :  Designed  to  elucidate  the 
Action  of  the  Imagination.  By  D.  HackTuke,  M.D.,  F.R.C.P.,  LL.D. 
Second  Edition.   2  vols,  crown  8vo,  los. 

By  the  same  Author. 

Prichard  and  Symonds  in  Especial  Relation 

to  Mental  Science.  With  Chapters  on  Moral  Insanity.  8vo,  with 
2  Portraits,  5s. 

Also. 

Reform   in   the  Treatment  of   the  Insane. 

Early  History  of  the  Retreat,  York;  its  Objects  and  Influence. 
With  a  Report  of  the  Celebrations  of  its  Centenary.  8vo,  4s. 
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A  Dictionary  of  Psychological  Medicine,  giving 

the  Definition,  Etymology,  and  Synonyms  of  the  Terms  used  in 
Medical  Psychology ;  with  the  Symptoms,  Treatment,  and  Patho- 
logy of  Insanity ;  and  The  Law  of  Lunacy"  in  Great  Britain  and 
Ireland.  Edited  by  D.  Hack  Tuke,  M.D.,  LL.D.,  assisted  by 
nearly  130  Contributors,  British,  Continental  and  American.  2  vols., 
1,500  pages,  royal  8vo,  Illustrated,  42s. 

The  Journal  of  Mental    Science.  Published 

Quarterly,  by  Authority  of  the  Medico-Psychological  Association. 
Svo,  3s.  6d. 

Mental  Affections  of  Childhood  and  Youth 

(Lettsomian  Lectures  for  1887,  etc.).  By  J.  Langdon  Down,  M.D., 
F.R.C.P.,  Consulting  Physician  to  the  Loudon  Hospital.   8vo,  6s. 

Manual  of  Midwifery,   including  all  that  is 

likely  to  be  required  by  Students  and  Practitioners.  By  Alfred  L. 
Galauin,  M.A.,  M.D.,  P.R.C.P.,  Obstetric  Physician  and  Lecturer 
on  Midwifery  and  Diseases  of  Women  to  Guy's  Hospital.  Third 
Edition.    Crown  8vo.  with  201  Engravings,  15s. 

The  Student's  Guide  to  the  Practice  of  Mid- 
wifery. By  D.  Llovd  Roberts,  M.D.,  F.R.C.P.,  Lecturer  on  Clinical 
Midwifery  and  Diseases  of  Women  at  the  Owens  College  ;  Obstetric 
Physician  to  the  Manchester  Royal  Infirmary.  Fourth  Edition. 
Fcap.  8vo,  with  Coloured  Plates  and  Wood  Engravings. 

the  press. 

Female  Pelvic  Organs  (The  Surgery,  Surgical 

Pathology,  and  Surgical  Anatomy  of) :  in  a  Series  of  Plates  taken 
from  Nature.  With  Commentaries,  Notes,  and  Cases.  By  Henrt 
Savage,  M.D.,  Consulting  Physician  to  the  Samaritan  Hospital  for 
Women  and  Children.  Fifth  Edition.  4to,  Plain,  15s. ;  Coloured,  35s. 

Obstetric  Aphorisms :  for  the  Use  of  Students 

commencing  Midwifery  Practice.  By  Joseph  G.  Swayne,  M.D., 
Lecturer  on  Midwifery  in  the  Bristol  Medical  School.  Tenth  Edition. 
Fcap.  8vo,  with  20  Engravings.   3s.  6d. 

Handbook  of  Midwifery  for   Midwives.  By 

J.  E.  Burton,  L.R.C.P.  Lond.,  Surgeon  to  the  Hospital  for  Women, 
Liverpool.    Second  Edition.    With  Engravings.    Fcap.  Svo,  6s. 

Clinical   Lectures   on    Diseases  of  Women  : 

delivered  in  St.  Bartholomew's  Hospital,  by  J.  Matthews  Duncan, 
M.D.,  LL.D.,  F.R.G.P.,  F.R.Ss.  L.  &  E„  late  Obstetric  Physician 
to  St.  Bartholomew's  Hospital.   Fourth  Edition.   8vo,  16s. 
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Lectures  on  Obstetric  Operations :  including 

the  Treatment  of  Haemorrhage,  and  forming  a  Guide  to  the  Manage- 
ment of  Difficult  Labour.  By  Robert  Barnes,  M.D.,  F.R.C.P., 
Consulting  Obstetric  Physician  to  St.  George's  Hospital.  Fourth 
Edition.    8vo,  with  121  Engravings,  12s.  6d. 

By  the  same  Author. 

A  Clinical  History  of  Medical  and  Surgical 

Diseases  of  Women.  Second  Edition.  8vo,  with  181  Engravings, 
28s. 

Gynaecological     Operations    (Handbook  of). 

By  Alban  H.  G.  Doran,  F.R.C.S.,  Surgeon  to  the  Samaritan  Hospital. 
8vo,  with  167  Engravings,  15s. 

Diseases  of  Women.  (Student's  Guide  Series.) 

By  Alfred  L.  Galabin,  M.A.,  M.D.,  F.R.C.P.,  Obstetric  Phy- 
sician to,  and  Lecturer  on  Midwifery  and  Diseases  of  Women  at, 
Guy's  Hospital.  Fifth  Edition.  Fcap.  8vo,  with  142  Engravings, 
8s.  6d. 

Manual  of  the  Diseases  peculiar  to  Women. 

By  James  Oliver,  M.D.,  F.R.S.E.,  M.R.C.P.,  Physician  to  the 
Hospital  for  Women,  etc.    Fcap.  8vo,  3s.  6d. 

A    Practical    Treatise    on    the    Diseases  of 

Women.  By  T.  Gaillard  Thomas,  M.D.  Sixth  Edition,  by  Paul 
F.  Munde,  M.D.,  Professor  of  Gynaecology  at  the  New  York 
Polyclinic  and  at  Dartmouth  College.  Roy.  8vo,  with  347  Engrav- 
ings, 25s. 

Abdominal  Surgery.    By  J.  Greig  Smith,  M.A., 

F.R.S.E.,  Surgeon  to  the  Bristol  Royal  Infirmary,  and  Lecturer  on 
Surgery  in  the  Bristol  Medical  School.  Fourth  Edition.  8vo,  with 
82  Engravings,  21s. 

Notes  on  Gynaecological  Nursing.     By  John 

Benjamin  Hillier,  M.D.,  M.R.C.S.  Lecturer  on  the  Diseases  of 
Women  and  Children  in  the  Yorkshire  College,  and  Surgeon  to  the 
Hospital  for  Women,  etc.,  Leeds.   Crown  8vo,  Is.  6d. 

Manual  of  Diseases  of  Children  for  Prac- 
titioners and  Students.  By  W.  H.  Day,  M.D.,  Physician  to  the 
Samaritan  Hospital.    Second  Edition.   Crown  8vo,  12s.  6d. 
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A  Practical  Treatise  on  Disease  in  Children. 

By  Eustace  Smith,  M.D.,  F.H.C.P.,  Physician  to  the  King  of  the 
Belgians,  and  to  the  East  London  Hospital  for  Children,  etc.  Second 
Edition.   8vo,  22s. 

By  the  same  Author. 

Clinical    Studies    of    Disease    in  Children. 

Second  Edition.   Post  8vo,  7s.  6d. 

Also. 

The    Wasting     Diseases     of    Infants  and 

Children.   Fifth  Edition    Post  8vo,  8s.  6d. 

The  Diseases  of  Children.   (Student's  Guide 

Series.)  By  Jas.  F.  Qoodhart,  M.D.,  F.R.C.P.,  Physician  to  Guy's 
Hospital.   Fourth  Edition.   Fcap.  8vo,  10s.  6d. 

A  Practical  Manual  of  the  Diseases  of  Chil- 
dren. With  a  Formulary.  By  Edward  Ellis,  M.D.  Fifth  Edition. 
Crown  8vo,  10s. 

A  Manual  for  Hospital  Nurses  and  others  en- 
gaged in  Attending  on  the  Sick,  with  a  Glossary.  By  Edwahd  J. 
Domville,  Surgeon  to  the  Exeter  Lying-in  Charity.  Seventh 
Edition.   Crown  8vo,  2s.  6d. 

A  Manual  of  Nursing,  Medical  and  Surgical. 

By  Charles  J.  Cullingworth,  M.D.,  F.R.C.P.,  Obstetric  Physician 
to  St.  Thomas's  Hospital.  Third  Edition.  Fcap.  8vo,  with  Engrav- 
ings, 2s.  i3d. 

By  the  same  Author. 

A    Short     Manual     for    Monthly  Nurses. 

Third  Edition.   Fcap.  8vo,  Is.  (3d. 

Materia   Medica  :  a  Manual  for  the  Use  of 

Students.  By  Isambard  Owen,  M.D.,  F.It.CP.,  Lecturer  on  Materia 
Medica,  etc.,  to  St.  George's  Hospital.  Second  Edition.  Crown  8vo, 
6s.  6d. 

Materia    Medica,    Pharmacy,  Pharmacology, 

and  Therapeutics.  By  W.  Hale  White,  M.D.,  F.K.C.P.,  Physician 
to,  and  Lecturer  on  Materia  Medica  and  Therapeutics  at,  Guy's 
Hospital  •,  Examiner  in  Materia  Medica  on  the  Conjoint  Board  of 
the  Royal  Colleges  of  Physicians  and  Surgeons.   Fcap.  8vo,  7s.  6d. 
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Materia  Medica  and  Therapeutics.   By  Charles 

D.  P.  Phillips,  M.D.,  P.R.S.  Edin.  Vegetable  Kingdom-Organic 
Compounds— Animal  Kingdom.   8vo,  25s. 

Organic  Materia  Medica  of  the  British  Pharma- 
copoeia, systematically  arranged ;  with  Brief  Notices  of  the  Reme- 
dies contained  in  the  Indian  and  U.S.  Pharmacopoeias,  and  Short 
Descriptions  of  their  Chief  Adulterants  and  Substitutions.  By  W. 
Southall,  P.L.S.   Fourth  Edition.    Crown  8vo,  5s. 

Galenic  Pharmacy:  a  Practical  Handbook  to 

the  Processes  of  the  British  Pharmacopoeia.  By  R.  A  Cripps,  M.P.S. 
8vo,  with  76  Engravings,  8s.  6d. 

Practical  Pharmacy.    By  Barnard  S.  Proctor, 

formerly  Lecturer  on  Pharmacy  at  the  College  of  Medicine,  New- 
castle-on-Tyne.  Third  Edition.  8vo,  with  44  Wood  Engravings  and 
32  Lithograph  Fac-Simile  Prescriptions,  14s. 

Selecta    e   Prescriptis  :    containing    Lists  of 

Terms,  Phrases,  Contractions  and  Abbreviations  used  in  Prescrip- 
tions, with  Explanatory  Notes,  etc.  Also,  a  Series  of  Abbreviated 
Prescriptions  and  Key  to  the  same,  with  Translations.  By  Jona- 
than Peeeira,  M.D.,  F.R.S.  Eighteenth  Edition,  by  Joseph  Ince, 
F.C.S.,  F.L.S.  24mo,  os. 

Pocket  Formulary  and  Synopsis  of  the  British 

and  Foreign  Pharmacopoeias.  By  Henry  Beasley.  Eleventh 
Edition.   18mo,  6s.  6d. 

By  the  same  Author. 

Druggist's  General  Receipt-Book.  Ninth  Edition. 

18mo,  6s.  6d. 

Also. 

Book  of  Prescriptions  :  containing  upwards  of 

3,000  Prescriptions  collected  from  the  Practice  of  the  most  eminent 
Physicians  and  Surgeons,  English  and  Foreign.  Seventh  Edition, 
18mo,  6s.  6d. 

A  Companion  to  the  British  Pharmacopoeia. 

By  Peter  Squire,  Revised  by  hi6  Sons,  P.  W.  and  A.  H.  Squire. 
Sixteenth  Edition.  8vo,  10s.  6d.  [In  the  press. 

By  the  same  Authors. 

The  Pharmacopoeias  of  the  London  Hospitals, 

arranged  in  Groups  for  Easy  Reference  and  Comparison.  Sixth 
Edition.   18mo,  6s. 
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Royle's    Manual     of    Materia    Medica  and 

Therapeutics.  Sixth  Edition,  including  additions  and  alterations 
in  the  B.P.  1885.  By  John  Hakley,  M.D.,  Physician  to  St.  Thomas's 
Hospital.   Crown  Svo,  with  139  Engravings,  15s. 

The  Prescriber's  Pharmacopoeia  :  the  Medi- 
cines arranged  in  Classes  according  to  their  Action,  with  their  Composi- 
tion and  Doses.  By  Nestor  J.  C.  Tikahd,  M.D.,  F.K.C.P.,  Pro- 
iessor  of  Materia  Medica  and  Therapeutics  in  King's  College,  Loudon. 
Sixth  Edition.   32mo,  hound  in  leather,  3s. 

Recent    Materia    Medica.     Notes    on  their 

Origin  and  Therapeutics.  By  F.  Haewood  Lescheh,  F.C.S.,  Pereira 
Medallist.   Fourth  Edition.   8vo,  2s.  (3d. 

Year-Book  of  Pharmacy:  containing  the  Trans- 

actionsof  the  British  Pharmaceutical  Conference.  Anuually.  Svo,  10s. 

Manual  of  Botany:  including  the  Structure, 

Classification,  Properties,  Uses,  and  Functions  of  Plants.  By 
Robert  Bentlev,  Emeritus  Professor  of  Botany  in  King's  College 
and  to  the  Pharmaceutical  Society.  Fifth  Edition.  Crown  Svo,  with 
1,178  Engraviu-s,  15s. 

By  the  same  Author. 

The  Student's  Guide  to  Structural,  Morpho- 
logical, and  Physiological  Botany.  With  6(50  Engravings.  Fcap.  Svo, 
7s.  6d.  ,, 

Also. 

The  Student's  Guide  to  Systematic  Botany, 

including  the  Classification  of  Plants  and  Descriptive  Botany.  Fcap. 
8vo,  with  350  Engravings,  3s.  6d. 

Medicinal    Plants :   being  Descriptions  with 

original  figures,  of  the  Principal  Plants  employed  in  Medicine,  and 
an  account  of  their  Properties  and  Uses.  By  Prof.  Bentley  and  Dr. 
H.  Trimex,  F.B..S.  In  4  vols.,  large  8vo,  with  3013  Coloured  Plates, 
bound  in  Half  Morocco,  Gilt  Edges,  £11  lis. 

Practical     Therapeutics  :     a     Manual.  By 

Edward  J.  Waring,  C.I.E.,  M.D.,  F.H.C.P.,  and  Dudley  W 
Buxton,  M.D.,  B.S.  Loud.   Fourth  Edition.   Crown  8vo,  14s. 
By  the  same  Author. 

Bazaar  Medicines    of   India,   and  Common 

Medical  Plants.  With  Full  Index  of  Diseases,  indicating  their  Treat- 
ment by  these  and  other  Agents  procurable  throughout  India,  etc 
Fourth  Edition.    Feap.  8vo,  5s. 
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Climate  and  Fevers  of  India,  with  a  Series 

of  Cases  (Croonian  Lectures,   1882).    By  Sir  Joseph  Fatrer, 
K.C.S.I.,  M.D.   8vo,  with  17  Temperature  Charts,  12s. 
By  the  same  Author. 

The   Natural   History   and  Epidemiology  of 

Cholera :  being  the  Annual  Oration  of  the  Medical  Society  of  London, 
1888.   8vo,  3s.  6d. 

A  Manual  of  Family  Medicine  and  Hygiene 

for  India.  Published  under  the  Authority  of  the  Government  of 
India.  By  Sir  William  J.  Moore,  K.C.I.B.,  M.D.,  late  Surgeon- 
General  with  the  Government  of  Bombay.  Sixth  Edition.  Post  8vo, 
with  71  Engravings,  12s. 

By  the  same  Author. 

A  Manual  of  the  Diseases  of  India  :  with  a 

Compendium  of  Diseases  generally.  Second  Edition.  Post  8vo, 
10s-  Also. 

The  Constitutional  Requirements  for  Tropical 

Climates,  etc.   Crown  8vo,  4s. 

The  Prevention  of  Disease  in  Tropical  and 

Sub-Tropical  Campaigns.  (Parkes  Memorial  Prize  for  1886.)  By 
Andrew  Duncan,  M.D.,  B.S.  Lond.,  F.R.C.S.,  Surgeon,  Bengal 
Army.   8vo,  12s.  6d. 

A  Commentary  on  the  Diseases  of  India.  By 

Norman  Chevers,  C.I.E.,  M.D.,  F.B.C.S.,  Deputy  Surgeon-General 
H.M.  Indian  Army.   8vo,  24s. 

Hooper's  Physicians'  Vade-Mecum  :  a  Manual 

of  the  Principles  and  Practice  of  Physic.  Tenth  Edition.  By  W.  Ai 
Guy,  F.R.C.P.,  F.R.S.,  and  J.  Harley,  M.D.,  F.R.C.P.  With  118 
Engravings.    Fcap.  8vo,  12s.  6d. 

The    Principles    and    Practice   of  Medicine. 

(Text-book.)  By  the  late  C.  Hilton  Fagge,  M.D.,  and  P.  H. 
Pye-Smith,  M.D.,  F.R.S.,  F.R.C.P.,  Physician  to,  and  Lecturer  on 
Medicine  at,  Guy's  Hospital.  Third  Edition.  2  vols.  8vo,  cloth,  40s. ; 
Half  Leather,  46s. 

Manual   of   the    Practice   of  Medicine.  By 

Frederick  Taylor,  M.D.,  F.R.C.P.,  Physician  to,  and  Lecturer 
on  Medicine  at,  Guy's  Hospital.  Third  Edition.  Cr.  8vo,  with 
Engravings,  15s. 
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A    Dictionary    of   Practical    Medicine.  By 

various  writers.  Edited  by  Jas.  Kingston  Fowler,  M.A.,  M.D., 
F.H.C.P.,  Physician  to  Middlesex  Hospital  and  the  Hospital  for  Con- 
sumption.   8vo,  cloth,  21s. ;  half  calf,  25s. 

The  Practice  of  Medicine.    (Student's  Guide 

Series.)  By  M.  Charteris,  M.D.,  Professor  of  Therapeutics  and 
Materia  Medica  in  the  University  of  Glasgow.  Sixth  Edition.  Fcap. 
8vo,  with  Engravings  on  Copper  and  Wood,  9s. 

How  to   Examine    the    Chest :    a  Practical 

Guide  for  the  use  of  Students.  By  Samuel  West,  M.D.,  F.K.C.P. 
Assistant  Physician  to  St.  Bartholomew's  Hospital.  Second  Edition. 
With  Engravings.   Fcap.  8vo,  5s. 

The   Bronchi  and  Pulmonary  Blood-vessels  : 

their  Anatomy  and  Nomenclature.  By  William  Ewart,  MID., 
F.K.C.P.,  Physician  to  St.  George's  Hospital.  4to,  with  20  Illustra- 
tions, 21s. 

An  Atlas  of  the  Pathological  Anatomy  of  the 

Lungs.  By  the  late  Wilson  Fox,  M.D.,  F.B.S.,  F.E.C.P., 
Physician  to  H.M.  the  Queen.  With  45  Plates  (mostly  Coloured)  and 
Engravings.   4to,  half-bound  in  Calf,  70s. 

By  the  same  Author. 

A  Treatise  on  Diseases  of  the  Lungs  and 

Pleura.  Edited  by  Sidney  Coupland,  M.D.,  F.R.C.P.,  Physician  to 
Middlesex  Hospital.  Hoy.  8vo,  with  Engravings ;  also  Portrait  and 
Memoir  of  the  Author,  36s. 

The  Student's  Guide  to  Diseases  of  the  Chest. 

By  Vincent  D.  Harris,  M.D.  Loud.,  F.K.C.P.,  Physician  to  the  City 
of  London  Hospital  for  Diseases  of  the  Chest,  Victoria  Park.  Fcap. 
8vo,  with  55  Illustrations  (some  Coloured),  7s.  6d. 

Antiseptic  Dry-Air  Treatment  of  Consump- 
tion. By  John  J.  Hartnutt,  M.D.,  M.Ch.,  Q.U.I.  With  Engravines. 
Crown  8vo,  3s.  6d. 

Guy's  Hospital  Reports.    By  the  Medical  and 

Surgical  Staff.   Vol.  XXXIV.    Third  Series.   8vo,  10s.  (id. 

St.  Thomas's  Hospital  Reports.  By  the  Medical 

and  Surgical  Staff.   Vol.  XXI.   New  Series.   8vo,  8s.  6d. 

Westminster  Hospital  Reports.  By  the  Medical 

and  Surgical  Staff.   Vol.  VIII.   8vo,  6s. 
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Medical  Diagnosis.    (Student's  Guide  Series.) 

By  Samuel  Fenwick,  M.D.,  F.B.C.P.,  Physician  to  the  London 
Hospital.   Seventh  Edition.   Fcap.  8vo,  with  117  Engravings,  7s. 
By  the  same  Author. 

Outlines  of  Medical  Treatment.    Third  Edition. 

Crown  8vo,  10s. 

Also. 

Clinical  Lectures  on  some  Obscure  Diseases 

of  the  Abdomen.  Delivered  at  the  London  Hospital.  8vo,  with 
Engravings,  7s.  6d. 

Also. 

The  Saliva  as  a  Test  for  Functional  Diseases 

of  the  Liver.    Crown  8vo,  2s. 

The  Microscope  in  Medicine.    By  Lionel  S. 

Beale,  M.B.,  F.R.S.,  Physician  to  King's  College  Hospital.  Fourth 
Edition.   8vo,  with  86  plates,  21s. 

By  the  same  Author. 

The  Liver.   With  24  Plates  (85  Figures).    8vo,  5s. 

Also. 

On  Slight  Ailments  :  and  on  Treating  Disease. 

Third  Edition.   8vo,  5s. 

Medical   Lectures   and   Essays.     By  Sir  G. 

Johnson,  M.D.,  F.R.C.P.,  F.E.S.,  Consulting  Physician  to  King's 
College  Hospital.   8vo,  with  46  Engravings,  25s. 

By  the  same  Author. 

An  Essay  on  Asphyxia  (Apncea).    8vo,  3s. 

The  Climate    of    Rome    and    the  Roman 

Malaria.  By  Professor  Tommasi-Crudeli.  Translated  by  Charles 
Cramond  Dick.   Crown  8vo,  5s. 

Uric  Acid  as  a  Factor  in  the  Causation  of 

Disease.  By  Alexandeh  Haig,  M.D.,  F.Il.C.P.  Physician  to  the 
Metropolitan  Hospital  and  the  Royal  Hospital  for  Children  and 
Women.   With  23  Illustrations,  8vo,  8s.  6d. 

Bronchial  Affections:  Pneumonia  and  Fibroid 

Pneumonia  (their  Pathological  Histology)  An  Original  Investiga- 
tion. By  A.  G.  Auld,  M.D.,  Assistant  Physician  to  the  Glasgow 
Koyal  Infirmary.    8vo,  with  Illustrations,  7s.  6d. 
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Bronchial  Asthma  :  its  Pathology  and  Treat- 
ment. By  J.  B.  Berkart,  M.D.,  late  Physician  to  the  City  of 
London  Hospital  for  Diseases  of  the  Chest.  Second  Edition,  with  7 
Plates  (35  Figures).    Svo,  10s.  (id. 

Vaccinia  and  Variola  :    a  Study  of  their  Life 

History.  By  John  B.  Buist,  M.D.,  F.R.S.E.,  Teacher  of  Vaccination 
for  the  Local  Government  Board.  Crown  8vo,  with  24  Coloured 
Plates,  7s.  6d. 

Treatment  of  Some  of  the  Forms  of  Valvular 

Disease  of  the  Heart.  By  A.  E.  Sansom,  M.D.,  F.R.C.P.,  Physician 
to  the  London  Hospital.  Second  Edition.  Fcap.  8vo,  with  26  Engrav- 
ings, 4s.  6d. 

Medical  Ophthalmoscopy:  a  Manual  and  Atlas. 

By  W.  R.  Gowers,  M.D.,  F.R.C.P.,  F.R.S.,  Physician  to  the  National 
Hospital  for  the  Paralyzed  and  Epileptic.  Third  Edition.  Edited 
with  the  assistance  of  Marcus  Gunn,  M.B.,  F.R.C.S.,  Surgeon  to 
the  Royal  London  Ophthalmic  Hospital.  With  Coloured  Plates  and 
Woodcuts.   8vo,  16s. 

By  the  same  Author. 

A  Manual  of  Diseases  of  the  Nervous  System. 
Vol.  I. — Diseases  of  the  Nerves  and  Spinal 

Cord.    Second  Edition.   Roy.  Svo,  with  179  Engravings,  15s. 

Vol.  II. — Diseases  of  the  Brain  and  Cranial 

Nerves :  General  and  Functional  Diseases  of  the  Nervous  System. 
Second  Edition.    Roy.  8vo,  with  182  Engravings,  20s. 
Also. 

Diagnosis  of  Diseases  of  the  Brain.  Second 

Edition.   8vo,  with  Engravings,  7s.  fid. 

Also. 

Syphilis  and  the  Nervous  System:  being  a 

Revised  Reprint  of  the  Lettsomian  Lectures  for  1890.  Delivered  before 
the  Medical  Society  of  London.    8vo,  4s. 

The  Nervous  System,  Diseases  of.    By  J.  A. 

Ormerod,  M.D.,  F.R.C.P.,  Physician  to  the  National  Hospital  for  the 
Paralysed  and  Epileptic.   With  66  Illustrations.   Fcap.  8vo,  8s.  6d. 

Diseases  of  the  Nervous  System.  Lectures 

delivered  at  Guy's  Hospital.  By  Samuel  Wilks,  M.D.,  F.R.S. 
Second  Edition.   Svo,  18s. 
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Handbook   of  the  Diseases  of  the  Nervous 

System.  By  James  Ross,  M.D.,  F.R.C.P.,  late  Professor  of  Medicine 
in  the  Victoria  University,  and  Physician  to  the  Royal  Infirmary, 
Manchester.    Roy.  8vo,  with  184  Engravings,  18s. 

By  the  same  Author. 

Aphasia  :  being  a  Contribution  to  the  Subject 

of  the  Dissolution  of  Speech  from  Cerehral  Disease.  8vo,  with  En- 
gravings, 4s.  6d. 

Aphasia,  or  Loss  of  Speech  :  and  the  Local- 
ization of  the  Faculty  of  Articulate  Language.  By  Sir  Frederic 
Bateman,  M.D.,  F.R.C.P.,  Senior  Physician  to  the  Norfolk  and 
Norwich  Hospital.    8vo,  16s. 

Stammering  :    its    Causes,    Treatment,  and 

Cure.   By  A.  G.  Bernard,  M.R.C.S.,  L.R.C.P.    Crown  8vo,  2s. 

Secondary  Degenerations  of  the  Spinal  Cord 

(Gulstonian  Lectures,  1889).  By  Howard  H.  Tooth,  M.D.,  F.R.C.P., 
Assistant  Physician  to  the  National  Hospital  for  the  Paralysed  and 
Epileptic.    With  Plates  and  Engravings.    8vo,  3s.  6d. 

Diseases  of  the  Nervous   System.  Clinical 

Lectures.  By  Thomas  Buzzard,  M.D.,  F.R.C.P.,  Physician  to  the 
National  Hospital  for  the  Paralysed  and  Epileptic.  With  Engravings. 
8vo,  15s. 

By  the  same  Author. 

Some   Forms   of  Paralysis   from  Peripheral 

Neuritis ;  of  Gouty,  Alcoholic,  Diphtheritic,  and  other  origin.  Crown 
8vo,  5s. 

Also. 

On  the    Simulation  of  Hysteria   by  Organic 

Disease  of  the  Nervous  System.   Crown  8vo,  4s.  Gd. 

Gout  in  its  Clinical  Aspects.    By  J.  Mortimer 

Grantille,  M.D.    Crown  8vo,  6s. 

Diseases  of  the   Liver :    with  and  without 

Jaundice.  By  George  Harley,  M.D.,  F.R.C.P.,  F.R.S.  8vo,  with  2 
Plates  and  36  Engravings,  21s. 

Rheumatic  Diseases  (Differentiation  in).  By 

Hugh  Lane,  Surgeon  to  the  Royal  Mineral  Water  Hospital,  Bath, 
and  Hon.  Medical  Officer  to  the  Royal  United  Hospital,  Bath.  Second 
Edition,  much  Enlarged,  with  8  Plates.   Crown  8vo,  3s.  6d. 
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Diseases  of  the  Abdomen,  comprising  those 

of  the  Stomach  and  other  parts  of  the  Alimentary  Canal,  (Esophagus, 
Crecum,  Intestines,  and  Peritoneum.  By  S.  O.  Habf.rshon,  M.D., 
F.R.C.P.    Fourth  Edition.   8vo,  with  5  Plates,  21s. 

On  the  Relief  of  Excessive   and  Dangerous 

Tympanites  by  Puncture  of  the  Abdomen.  By  John  W.  Ogle, 
M.A.,  M.D.,  F.R.C.P.,  Consulting  Physician  to  St.  George's  Hospital. 
8vo,  5s.  6d. 

Headaches  :  their  Nature,  Causes,  and  Treat- 
ment. By  W.  H.  Day,  M.D.,  Physician  to  the  Samaritan  Hospital. 
Fourth  Edition.    Crown  8vo,  with  Engravings,  7s.  6d. 

Health  Resorts  at   Home   and  Abroad.  By 

M.  Charteris,  M.D.,  Professor  of  Therapeutics  and  Materia  Medica 
in  Glasgow  University.  Second  Edition.  Crown  8vo,  with  Map, 
5s.  6d. 

The    Mineral    Waters   of   France,    and  its 

Wintering  Stations  (Medical  Guide  to).  With  a  Special  Map.  By  A. 
Vintras,  M.D.,  Physician  to  the  French  Embassy,  and  to  the  French 
Hospital,  London.   Second  Edition.    Crown  8vo,  8s. 

Health  Resorts  of  the  Canary  Islands  in  their 

Climatological  and  Medical  Aspects.  By  J.  Cleasby  Taylor,  M.D., 
M.B.C.S.   8vo,  3s.  6d. 

Homburg-Spa  :  an  Introduction  to  its  Waters 

and  their  use.  By  Dr.  Arnold  Schetelig.  Crown  8vo,  with  Sy- 
noptical Table,  2s.  (id. 

Surgery:  its  Theory  and  Practice.  (Student's 

Guide.)  By  William  J.  Walsham,  F.R.C.S.,  Senior  Assistant 
Surgeon  to,  and  Lecturer  on  Anatomy  at,  St.  Bartholomew  s  Hospital. 
Fourth  Edition.    Fcap.  8vo,  with  335  Engravings,  12s. 

Surgical    Emergencies  :    together    with  the 

Emergencies  attendant  on  Parturition  and  the  Treatment  of  Poison- 
ing. By  W.  Paul  Swain,  F.R.C.S.,  Surgeon  to  the  South  Devon 
and  East  Cornwall  Hospital.  Fourth  Edition.  Crown  8vo,  with  120 
Engravings,  5s. 

Illustrated  Ambulance  Lectures  :  to  which  is 

added  a  Nursing  Lecture.  By  John  M.  H.  Martin,  M.D.,  F.R.C.S., 
Honorary  Surgeon  to  the  Blackburn  Infirmary.  Third  Edition. 
Crown  8vo,  with  GO  Engravings,  2s. 
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Operations  on  the  Brain  (a  Guide  to).  By 

Alec  Fraser,  Professor  of  Anatomy,  Koyal  College  of  Surgeons 
m  Ireland.  Illustrated  by  42  life-size  Plates  in  Autotype,  and  2 
Woodcuts  in  the  text.    Folio,  63s. 

Surgery.    By  C.  W.  Mansell  Moullin,  M.A., 

M.D.  Oxon.,  F.R.C.S.,  Surgeon  and  Lecturer  on  Physiology  to  the 
London  Hospital.    Large  8vo,  with  497  Engravings,  34s. 

A  Course  of  Operative  Surgery.     By  Chris- 

topher  Heath,  Surgeon  to  University  College  Hospital.  Second 
Edition.  With  20  Coloured  Plates  (180  figures)  from  Nature,  by 
M.  Leveille,  and  several  Woodcuts.   Large  8vo,  30s. 

By  the  same  Author. 

The  Student's  Guide   to  Surgical  Diagnosis. 

Second  Edition.   Fcap.  8vo,  6s.  6d. 

Also. 

Manual  of  Minor  Surgery  and  Bandaging.  For 

the  use  of  House-Surgeons,  Dressers,  and  Junior  Practitioners.  Ninth 
Edition.    Fcap.  8vo,  with  146  Engravings,  6s. 

Also. 

Injuries   and   Diseases   of  the  Jaws.  Third 

Edition.   8vo,  with  Plate  and  206  Wood  Engravings,  14s. 

Also. 

Lectures  on   Certain   Diseases  of  the  Jaws, 

Delivered  at  the  R.C.S.,  England,  1887.  8vo,  with  64  Engravings, 
2s- 6d-  Also. 

Clinical  Lectures  on  Surgical  Subjects  De- 
livered in  University  College  Hospital.  Fcap.  8vo,  with  23  En- 
gravings, 6s. 

The   Practice   of    Surgery  :    a   Manual.  By 

Thomas  Bryant,  Consulting  Surgeon  to  Guy's  Hospital.  Fourth 
Edition.  2  vols,  crown  8vo,  with  750  Engravings  (many  being 
Coloured),  and  including  6  chromo  plates,  32s. 

By  the  same  Author. 

On  Tension  :  Inflammation  of  Bone,  and  Head 

Injuries.    Hunterian  Lectures,  1888.   Svo,  6s. 

Diseases   of  Bones  and  Joints.    By  Charles 

Macnamara,  F.R.C.S.,  Surgeon  to,  and  Lecturer  on  Surgery  at,  the 
Westminster  Hospital.   Svo,  with  Plates  and  Engravings,  12s. 


11,  NEW  BURLINGTON  STREET. 

16 


J.       A.  Churchill's  Bcccvt  Works. 


The   Surgeon's  Vade-Mecum  :   a  Manual  of 

Modern  Surgery.  By  K.  Druitt,  F.R.C.S.  Twelfth  Edition.  By 
Stanley  Boyd,  M.B.,  F.R.C.S.,  Assistant  Surgeon  and  Pathologist 
to  Charing  Cross  Hospital.    Crown  8vo,  with  373  Engravings,  16s. 

The  Operations  of  Surgery  :  intended  for  use 

on  the  Dead  and  Living  Subject  alike.  By  W.  H.  A.  Jacobson, 
M.A.,  M.B.,  M.Ch.  Oxon.,  F.R.C.S.,  Assistant  Surgeon  to,  and 
Lecturer  on  Anatomy  at,  Guy's  Hospital.  Second  Edition.  8ro,  with 
235  Illustrations,  30s. 

On  Anchylosis.    By  Bernard  E.  Brodhurst, 

F.R.C.S.,  Surgeon  to  the  Royal  Orthopaedic  Hospital.  Fourth 
Edition.    8vo,  with  Engravings,  5s. 

By  the  same  Author. 

Curvatures  and  Disease  of  the  Spine.  Fourth 

Edition.   Svo,  with  Engravings,  7s.  6d. 

Also. 

Talipes   Equino-  Varus    or   Club -Foot.  Svo, 

with  Engravings,  3s.  6d. 

Surgical    Pathology  and    Morbid  Anatomy. 

(Student's  Guide  Series.)  By  Anthony  A.  Bowlby,  F.R.C.S., 
Assistant  Surgeon  to  St.  Bartholomew's  Hospital.  Second  Edition. 
Fcap.  8vo,  with  158  Engravings,  9s. 

By  the  same  Author. 

Injuries  and  Diseases  of  Nerves,  and  their 

Surgical  Treatment.   8vo,  with  20  Plates,  14s. 

Illustrations      of      Clinical      Surgery.  By 

Jonathan  Hutchinson,  F.R.S.,  Senior  Surgeon  to  the  London 
Hospital.  In  23  fasciculi.  6s.  6d.  each.  Fasc.  I.  to  X.  bound,  with 
Appendix  and  Index,  £3  10s.  Fasc.  XI.  to  XXIII.  bound,  with  Index, 
£i  10s. 

By  the  same  Author. 

Archives  of  Surgery  ;  Quarterly.     Nos.  I.  to 

XVIII.  8vo,  2s.  6d.  each.  Vols.  I.  to  IV.,  each  containing  4  Nos., 
cloth,  10s.  6d.  each. 

The  Human  Foot :   its  Form  and  Structure, 

Functions  and  Clothing.  By  Thomas  S.  Ellis,  Consulting  Surgeon 
to  the  Gloucester  Infirmary.  With  7  Plates  and  Engravings  (50 
Figures).   Svo,  7s.  6d. 
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Clubfoot:  its  Causes,  Pathology,  and  Treat- 
ment. By  Wm.  Adams,  F.R.C.S.,  Consulting  Surgeon  to  the  Great 
Northern  and  other  Hospitals.  Second  Edition.  8vo,  with  106 
Engravings  and  6  Lithographic  Plates,  15s. 

By  the  same  Author. 

Lateral  and  other  Forms  of  Curvature  of  the 

Spine  :  their  Pathology  and  Treatment.  Second  Edition.  8vo,  with 
5  Lithographic  Plates  and  72  Wood  Engravings,  10s.  6d. 

Also. 

Contraction    of    the    Fingers  (Dupuytren's 

and  Congenital  Contractions):  their  Treatment  by  Subcutaneous 
Divisions  of  the  Fascia,  and  Immediate  Extension.  Also  on  Hammer 
Toe ;  its  Curability  by  Subcutaneous  Division.  And  on  The  Oblitera- 
tion of  Depressed  Cicatrices  by  a  Subcutaneous  Operation.  8vo,  with 
8  Plates  and  31  Engravings,  6s.  6d. 

Treatment  of  Internal  Derangements  of  the 

Knee-Joint,  by  Operation.  By  Herbert  W.  Allingham,  F.R.C.S., 
Surgeon  to  the  Great  Northern  Central  Hospital,  etc.  8vo,  with 
Engravings,  5s. 

Short  Manual  of  Orthopaedy.     By  Heather 

Bigg,  F.R.C.S.Ed.,  Part  I.  Deformities  and  Deficiencies  of  the 
Head  and  Neck.   8vo,  2s.  6d. 

Face   and   Foot  Deformities.     By  Frederick 

Churchill,  CM.   8vo,  with  Plates  and  Illustrations,  10s.  6d. 

Royal  London  Ophthalmic  Hospital  Reports. 

By  the  Medical  and  Surgical  Staff.   Vol.  XIII,  Part  3.  8vo,  5s. 

Ophthalmological  Society  of  the  United  King- 
dom.  Transactions.   Vol.  XIII.   8vo,  12s.  6d. 

The  Diseases  of  the  Eye.    (Student's  Guide 

Series.)  By  Edward  Nettleship,  F.R.C.S.,  Ophthalmic  Surgeon 
to  St.  Thomas's  Hospital.  Fifth  Edition.  Fcap.  8vo,  with  164 
Engravings  and  a  Coloured  Plate  illustrating  Colour-Blindness, 
7s.  64. 

Diseases    and    Refraction   of  the  Eye.  By 

N.  C.  Macnamara,  F.R.C.S.,  Surgeon  to  Westminster  Hospital,  and 
Gustavus  Hartridge,  F.R.C.S.,  Surgeon  to  the  Royal  Westminster 
Ophthalmic  Hospital.  Fifth  Edition.  CrowH  8vo,  with  Plate,  156 
Engravings,  also  Test-types,  10s.  6d. 
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On  Diseases  and  Injuries  of  the  Eye:  a  Course 

of  Systematic  and  Clinical  Lectures  to  Students  and  Medical 
Practitioners.  By  J.  R.  Wolfe,  M.D.,  F.R.C.S.E.  With  10  Coloured 
Plates  and  157  Wood  Engravings.   8vo,  21s. 

Normal    and   Pathological   Histology  of  the 

Human  Eye  and  Eyelids.  By  C.  Fred.  Pollock,  M.D.,  F.R.C.S., 
and  F.R.S.E.,  Surgeon  for  Diseases  of  the  Eye  to  Anderson's  College 
Dispensary,  Glasgow.    Crown  8vo,  with  100  Plates  (230  drawings),  Ins. 

Diseases  of  the  Eye  :  a  Handbook  of  Ophthal- 
mic Practice  for  Students  and  Practitioners.  By  G.  E.  DE  Schweinitz, 
M.D.,  Professor  of  Diseases  of  the  Eye  in  the  Philadelphia  Polyclinic. 
With  216  Illustrations,  and  2  Chromo-Lithographic  Plates.   8vo,  18s. 

Atlas   of  Ophthalmoscopy.    Composed  of  12 

Chromo-lithographic  Plates  (50  Figures  drawn  from  nature)  and 
Explanatory  Text.  By  Richard  Liebreich,  M.R.C.S.  Translated  by 
H.  Rosborough  Swanzy,  M.B.   Third  Edition,  4to,  40s. 

Refraction  of  the  Eye  :  a  Manual  for  Students. 

By  Gustavus  Hartridge,  F.R.C.S.,  Surgeon  to  the  Royal  West- 
minster Ophthalmic  Hospital.  Sixth  Edition.  Crown  8vo,  with  9S 
Illustrations,  also  Test-types,  etc.,  6s. 

By  the  same  Author. 

The  Ophthalmoscope  :  a  Manual  for  Students. 

Crown  8vo,  with  63  Illustrations.  4s. 

Glaucoma  :  its  Pathology  and  Treatment.  By 

Priestley  Smith,  Ophthalmic  Surgeon  to  the  Queen's  Hospital, 
Birmingham.  8vo,  with  64  Engravings  and  12  Zinco-photographs 
7s.  6d. 

Hints  on  Ophthalmic  Out-Patient  Practice. 

By  Charles  Higgens,  Ophthalmic  Surgeon  to  Guy's  Hospital. 
Third  Edition.    Fcap.  8vo,  3s. 

Eyestrain  (commonly  called  Asthenopia).  By 

Ernest  Clarke,  M.D.,  B.S.  Lond.,  Surgeon  to  the  Central  London 
Ophthalmic  Hospital,  Surgeon  and  Ophthalmic  Surgeon  to  the 
Miller  Hospital.   8vo,  with  22  Illustrations,  5s. 

Sore  Throat :  its  Nature,  Varieties,  and  Treat- 
ment. By  Prosser  James,  M.D.  Fifth  Edition.  Post  8vo,  with 
Coloured  Plates  and  Engravings,  6s.  6d. 
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Diseases  and   Injuries  of  the  Ear.     By  Sir 

William  B.  .Daisy,  F.R.C.S.,  M.B.,  Consulting  Aural  Surgeon  to 
St.  George  s  Hospital.  Fourth  Edition.  Crown  8vo,  with  8  Coloured 
Plates  and  38  Wood  Engravings.    10s.  6d. 

By  the  same  Author. 

Short  Contributions  to  Aural  Surgery,  between 

1875  and  1889.    Second  Edition.   8vo,  with  Engravings,  3s.  6d. 

A  System  of  Dental  Surgery.    By  Sir  John 

Tomes,  F.R.S.,  and  C.  S.  Tomes,  M.A.,  F.R.S.  Third  Edition.  Crown 
8vo,  with  292  Engravings,  15s. 

Dental  Anatomy,  Human  and  Comparative : 

A  Manual.  By  Charles  S.  Tomes,  M.A.,  F.R.S.  Third  Edition. 
Crown  8vo,  with  212  Engravings,  12s.  6d. 

A    Manual    of   Nitrous    Oxide  Anaesthesia. 

By  J.  Frederick  W.  Silk,  M.D.  Lond.,  M.R.C.S.,  Assistant 
Anfesthetist  to  Guy's  Hospital,  Antesthetist  to  the  Dental  School  of 
Guy's  Hospital,  and  to  the  Royal  Free  Hospital.  8vo,  with  26  En- 
gravings, os. 

Notes   on   Dental    Practice.      By  Henry  C. 

Quinby,  L.D.S.I.,  late  President  of  the  British  Dental  Association. 
Second  Edition.   8vo,  with  92  Illustrations,  8s. 

Elements    of   Dental    Materia    Medica  and 

Therapeutics,  with  Pharmacopoeia.  By  James  Stockex, 
L.D.S.,  R.C.S.,  Pereira  Prizeman  for  Materia  Medica,  and  Thomas 
Gaddes,  L.D.S.  Eng.  and  Edin.   Third  Edition.    Fcap.  8vo,  7s.  6d. 

Practical  Treatise  on  Mechanical  Dentistry. 

By  Joseph  Richardson,  M.D.,  D.D.S.  New  Edition.  Royal  8vo. 
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Papers  on  Dermatology.    By  E.  D.  Mapother, 

M.D.,  Ex-Pres.  R.C.S.I.    8vo,  3s.  6d. 

Atlas   of  Skin  Diseases.     By  Tilbury  Fox, 

M.D.,  F.R.C.P.  With  72  Coloured  Plates.  Royal  4to,  half  morocco, 
£6  6s. 

Leprosy  in  British  Guiana.    By  John  D.  Hillis, 

F.R.C.S.,  M.R.I.A.,  Medical  Superintendent  of  the  Leper  Asylum, 
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Wood  Engravings,  £1  lis.  6d. 
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Diseases  of  the   Skin    (Introduction  to  the 

Study  of).  By  P.  H.  Pye-Sjiith,  M.D.,  F.R.S.,  F.R.C.P.,  Physician 
to  Guy's  Hospital.    Crown  8vo,  with  26  Engravings,  7s.  6d, 

Diseases  of  the  Skin  :  a  Practical  Treatise  for 

the  Use  of  Students  and  Practitioners.  By  J.  N.  Hyde,  A.M., 
M.D.,  Professor  of  Skin  and  Venereal  Diseases,  Hush  Medical  College, 
Chicago.  Second  Edition.  8vo,  with  2  Coloured  Plates  and  96  En- 
gravings, 20s. 

Sarcoma   and   Carcinoma  :   their  Pathology, 

Diagnosis,  and  Treatment.  By  Henry  T.  Butlin,  F.R.C.S.,  Assistant 
Surgeon  to  St.  Bartholomew's  Hospital.   8vo,  with  4  Plates,  8s. 

By  the  same  Author. 

Malignant  Disease  of  the  Larynx  (Sarcoma 

and  Carcinoma).   8vo,  with  5  Engravings,  5s. 

Also. 

Operative  Surgery  of  Malignant  Disease.  8vo, 

14s. 

On  Cancer  :  its  Allies,  and  other  Tumours : 

their  Medical  and  Surgical  Treatment.  By  P.  A.  Purcell,  M.D., 
M.C.,  Surgeon  to  the  Cancer  Hospital,  Brampton.  8vo,  with  21 
Engravings,  10s.  6d. 

Cancers  and  the  Cancer  Process:  a  Treatise, 

Practical  and  Theoretic.  By  Herbert  L.  Snow,  M.D.,  Surgeon  to 
the  Cancer  Hospital,  Brompton.  8vo,  with  15  Lithographic  Plates. 
15s 

By  the  same  Author. 

The   Re-appearance  (Recurrence)   of  Cancer 

after  apparent  Extirpation.   8vo,  5s.  6d. 

Also. 

The  Palliative  Treatment  of  Incurable  Cancer. 

Crown  8vo,  2s.  6d. 

Cancerous  Affections  of  the  Skin  (Epithelioma 

and  Rodent  Ulcer).   By  George  Thin,  M.D.   Post  8vo,  with  8  Engrav- 
By  the  same  Author. 

Pathology    and    Treatment    of  Ringworm. 

8vo,  with  21  Engravings,  5s. 
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Diagnosis   and   Treatment   of  Syphilis.  By 

Tom  Robinson,  M.D.,  Physician  to  St.  John's  Hospital  for  Diseases  of 
the  Skin.   Crown  8vo,  3s.  6cl. 

By  the  same  Author. 

Eczema:  its  Etiology,  Pathology,  and  Treat- 
ment.  Crown  8vo,  3s.  6d. 

Also. 

Illustrations    of  Diseases   of  the    Skin  and 

Syphilis,  w  ith  Remarks.    Fasc.  I.  with  3  Plates.   Imp.  4to,  os. 

Urinary  and  Renal  Derangements  and  Calcu- 
lous Disorders.  By  Lionel  S.  Beale,  F.R.C.P.,  P.R.S.,  Physician  to 
King's  College  Hospital.   8vo,  os. 

Clinical  Chemistry  of  Urine  (Outlines  of  the). 

By  C.  A.  MacMunn,  M.A.,  M.D.  8vo,  with  64  Engravings  and  Plate 
of  Spectra,  9s. 

Diseases  of  the  Male  Organs  of  Generation. 

By  W.  H.  A.  Jacobson,  M.Ch.O.xon.,  F.R.C.S.,  Assistant-Surgeon  to 
Guy's  Hospital.   8vo,  with  88  Engravings,  22s. 

The  Surgical  Diseases  of  the  Genito-Urinary 

Organs,  including  Syphilis.  By  E.  L.  Keyes,  M.D.,  Professor  of 
Genito-Urinary  Surgery,  Syphiolegy,  and  Dermatology  in  Bellevue 
Hospital  Medical  College,  New  York  (a  revision  of  Van  Buren  and 
Keyes'  Text-book).   Hoy.  8vo,  with  114  Engravings,  21s. 

Atlas  of  Electric  Cystoscopy.     By  Dr.  Emil 

Burckhahdt,  late  of  the  Surgical  Clinique  of  the  University  of 
Bale,  and  E.  Hurry  Fenwick,  F.E.C.S.,  Surgeon  to  the  London 
Hospital  and  St.  Peter's  Hospital  for  Stone.  Royal  8vo,  with  34 
Coloured  Plates,  embracing  88  Figures.  21s. 

Electric    Illumination    of   the    Bladder  and 

Urethra,  as  a  Means  of  Diagnosis  of  Obscure  Vesico-Urethral  Diseases. 
By  E.  Hurry  Fenwick,  F.R.C.S.,  Surgeon  to  London  Hospital  and 
St.  Peter's  Hospital  for  Stone.  Second  Edition.  8vo,  with  54  En- 
gravings, 6s.  6d. 

By  the  same  Author. 

The  Cardinal  Symptoms  of  Urinary  Disease  : 

their  Diagnostic  Significance  and  Treatment.   8ve,  with  36  Illustra- 
tions, 8s.  6d. 
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By  SIR  HENRY  THOMPSON,  F.R.C.S. 

Diseases    of  the    Urinary   Organs.  Clinical 

Lectures.   Eighth  Edition.   8vo,  with  121  Engravings,  10s.  6d. 

Diseases  of  the   Prostate  :    their  Pathology 

and  Treatment.   Sixth  Edition.   8vo,  with  39  Engravings,  6s. 

Some  Important  Points  connected  with  the 

Surgery  of  the  Urinary  Organs.  Lectures  delivered  in  the  K.C.S. 
8vo,  with  41  Engravings.    Student's  Edition,  2s.  6d. 

Practical  Lithotomy  and  Lithotrity  ;    or,  an 

Inquiry  into  the  Best  Modes  of  Removing  Stone  from  the  Bladder. 
Third  Edition.   8vo,  with  87  Engravings,  10s. 

The  Preventive  Treatment  of  Calculous  Dis- 
ease, and  the  Use  of  Solvent  Remedies.  Third  Edition.  Cr.  8vo,  2s.  6d. 

Tumours  of  the  Bladder  :  their  Nature,  Symp- 
toms, and  Surgical  Treatment.  8vo,  with  numerous  Illustrations,  5s. 

Stricture  of  the  Urethra,  and  Urinary  Fistulac  : 

their  Pathology  and  Treatment.  Fourth  Edition.  8vo,  with  74  En- 
gravings, 6s. 

The   Suprapubic   Operation   of  Opening  the 

Bladder  for  Stone  and  for  Tumours.    8vo,  with  Engravings,  3s.  6d. 

Introduction  to  the  Catalogue ;  being  Notes 

of  1,000  Cases  of  Calculi  of  the  Bladder  removed  by  the  Author,  and 
now  in  the  Museum  of  R.C.S.   8vo,  2s. 6d. 


Lectures   on   the   Surgical  Disorders  of  the 

Urinary  Organs.  By  Reginald  Harrison,  P.R.C.S.,  Surgeon  to  St. 
Peter's  Hospital.    Fourth  Edition.    8vo,  with  156  Engravings,  16s. 

The  Surgery  of  the  Rectum.    By  Henry  Smith, 

Emeritus  Professor  of  Surgery  in  King's  College,  Consulting  Surgeon 
to  the  Hospital.   Fifth  Edition.   8vo,  6s. 
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Diseases  of  the  Rectum  and  Anus.    By  Alfred 

Cooper,  F.R.C.S.,  Senior  Surgeon  to  St.  Mark's  Hospital  for 
Fistula;  and  F.  Swinford  Edwards,  F.R.C.S.,  Senior  Assistant 
Surgeon  to  St.  Mark's  Hospital.  Second  Edition,  with  Illustrations. 
8vo,  12s. 

Diseases    of   the    Rectum    and    Anus.  By 

Harrison  Cripps,  F.R.C.S.,  Assistant  Surgeon  to  St.  Bartholomew's 
Hospital,  etc.  Second  Edition.  8vo,  with  13  Lithographic  Plates  and 
numerous  Wood  Engravings,  12s.  6d. 

By  the  same  Author. 

Cancer  of  the  Rectum.   Especially  considered 

with  regard  to  its  Surgical  Treatment.  Jacksonian  Prize  Essay. 
Third  Edition.   8vo,  with  13  Plates  and  several  Wood  Engravings,  6s. 

The  Diagnosis  and  Treatment  of  Diseases  of 

the  Rectum.  By  William  Allingham,  F.R.C.S.,  Surgeon  to  St- 
Mark's  Hospital  for  Fistula.  Fifth  Edition.  By  Herbert  Wm. 
All ing-ham,  F.R.C.S.,  Surgeon  to  the  Great  Northern  Central  Hospital, 
Demonstrator  of  Anatomy  at  St.  George's  Hospital.  8vo,  with  53 
Engravings,  10s.  6d. 

A  Medical  Vocabulary  :  an  Explanation  of  all 

Terms  and  Phrases  used  in  the  various  Departments  of  Medical  Science 
and  Practice,  their  Derivation,  Meaning,  Application,  and  Pronuncia- 
tion. By  R.  G.  Mayjje,  M.D.,  LL.D.  Sixth  Edition,  by  W.  W. 
Wagstaffe,  B.A.,  F.R.C.S.   Crown  8vo,  10s.  6d. 

A  Short  Dictionary  of  Medical  Terms.  Being 

an  Abridgment  of  Mayne's  Vocabulary.   61mo,  2s.  6d. 

Dunglison's  Medical  Lexicon  :  a  Dictionary  of 

Medical  Science.  Containing  a  Concise  Explanation  of  its  various 
Subjects  and  Terms,  with  Accentuation,  Etymology,  Synonyms,  etc. 
Twenty-first  Edition.  By  Richard  J.  Dunglison,  A.M.,  M.D.  Royal 

8vo,  30s. 

Terminologia  Medica  Polyglotta  :   a  Concise 

International  Dictionary  of  Medical  Terms  (French,  Latin,  English, 
German,  Italian,  Spanish,  and  Russian).  By  Theodore  Maxwell, 
M.D.,  B.Sc,  F.R.C.S.  Edin.   Royal  8vo,  16s. 

A    German- English    Dictionary    of  Medical 

Terms.  By  Frederick  Treves,  F.R.C.S.,  Surgeon  to  the  London 
Hospital;  and  Hugo  Lang,  B.A.   Crown  8vo,  half-Persian  calf,  12s. 
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Chemistry,  Inorganic  and  Organic.    With  Ex- 
periments. By  Charles  L.  Bloxam.  Seventh  Edition,  by  John 
Millar  Thomson,  Professor  of  Chemistry  in  King's  College,  London, 
and  Arthur  G.  Bloxam.  8vo,  with  282  Illustrations,  18s. 
By  the  same  Author. 

Laboratory  Teaching ;  or,  Progressive  Exer- 
cises in  Practical  Chemistry.  Sixth  Edition.  Crown  8vo,  with  95 
Engravings. 

Watts'  Manual  of  Chemistry,  Theoretical  and 

Practical.  Edited  by  William  A.  Tilden,  D.Sc,  F.R.S.,  Professor  of 
Chemistry  in  the  Mason  College,  Birmingham.    Second  Edition. 

Inorganic  Chemistry.    Crown  8vo,  8s.  6d. 
Organic  Chemistry.    Crown  8vo,  10s. 
Practical  Chemistry,  and  Qualitative  Analysis. 

By  Frank  Clowes,  D.Sc.  Lond.,  Professor  of  Chemistry  in  the 
University  College,  Nottingham.  Fifth  Edition.  Post  8vo,  with  57 
Engravings  and  Frontispiece,  7s.  6d. 

Quantitative   Analysis.     By    Frank  Clowes. 

D.Sc.  Lond.,  Professor  of  Chemistry  in  the  University  College, 
Nottingham,  and  J.  Bernard  Coleman,  Assoc.  E.  C.  Sci.  Dublin ; 
Senior  Demonstrator  of  Chemistry  in  the  University  College,  Notting- 
ham.  Post  8vo,  with  83  Engravings,  7s.  6d. 

Qualitative  Analysis.  By  R.  Fresenius.  Trans- 
lated by  Charles  E.  Groves,  F.H.S.  Tenth  Edition.  8vo,  with 
Coloured  Plate  of  Spectra  and  46  Engravings,  15s. 

By  the  same  Author. 

Quantitative  Analysis.    Seventh  Edition. 

Vol.   I.,  Translated  by  A.  Vacher.    8vo,  with 

106  Engravings,  15s. 

Vol.  II.,  Parts  1  to  3,  Translated  by  C.  E.  Groves, 

F.R.S.   8vo,  with  Engravings,  2s.  6d.  each. 

Practical  Chemistry,  including  Analysis.  By 

John  E.  Bowman  and  Charles  L.  Bloxam.  Fcap.  8vo.  Eighth 
Edition,  with  90  Engravings,  5s.  6d. 

Organic    Chemistry    (Outlines    of).      By  H. 

Forsxjsr  Morlky,  M.A.,  D.Sc,  Joint  Editor  of  Watts'  "  Dictionary  of 
Chemistry."   Crown  8vo,  7s.  6d. 
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Inorganic  Chemistry.    By  Edward  Frankland, 

Ph.D    D.C.L.,  LL.D.,  F.R.S.,  Professor  of  Chemistry  in  the  Normal 
bchool  of  Science,  and  Francis  R.  Japp,  M.A.,  Ph.D.,  F.I.C.,  F.K  S 
Professor  of  Chemistry  in  the  University  of  Aberdeen.   8vo,  with 
numerous  Illustrations  on  Stone  and  Wood,  24s. 

Inorganic    Chemistry    (A    System    of).  By 

William  Ramsay,  Ph.D.,  F.R.S.,  Professor  of  Chemistry  in  the 
University  College,  London.    8vo,  with  Engravings,  15s. 

By  the  same  Author. 

Elementary  Systematic  Chemistry  for  the  Use 

of  Schools  and  Colleges.  With  Engravings.  Crown  8vo,  4s.  6d.  • 
Interleaved,  5s.  (3d. 

Valentin's     Qualitative    Chemical  Analysis. 

Eighth  Edition.  ByDr.W.  R.  Hodgkinson,  F.R.S.E.,  Professor  of 
Chemistry  and  Physics  at  the  Royal  Military  Academy,  and  Artillery 
College,  Woolwich.  8vo,  with  Engravings  and  Map  of  Spectra. 
8s.  6d. 

Analytical  Chemistry.    Notes  for  Students  in 

Medicine.  By  Albert  J.  Bernays,  Ph.D.,  F.C.S.,  F.I.C.,  late  Pro- 
fessor of  Chemistry,  etc.,  at  St.  Thomas's  Hospital  Medical  School. 
Third  Edition.    Crown  8vo,  4s.  6d. 

Commercial  Organic  Analysis  :  a  Treatise  on 

the  Properties,  Modes  of  Assaying,  Proximate  Analytical  Examination, 
etc.,  of  the  various  Organic  Chemicals  and  Products  employed  in  the 
Arts,  Manufactures,  Medicine,  etc.  By  Alfred  H.  Allen,  F.I.C., 
F.C.S.,  Public  Analyst  for  the  West  Riding  of  Yorkshire,  the  Northern 
Division  of  Derbyshire,  etc. 

Vol.  I.— Alcohols,  Neutral  Alcoholic  Deri- 
vatives, Sugars,  Starch  and  its  Isomers,  Vegetable  Acids,  etc. 
With  Illustrations.   Third  Edition.   8vo.  [Preparing. 

Vol.  II. — Fixed  Oils  and  Fats,  Hydrocarbons, 

Phenols,  etc.  With  Illustrations.  Third  Edition.  8vo.  [Preparing. 

Vol.  III.— Part  I.    Aromatic  Acids,  Tannins, 

Dyes,  and  Colouring  Matters.    Second  Edition.   Svo,  14s. 

Part  II.  Amines  and  Ammonium  Bases, 

Hydrazines,  Bases  from  Tar,  Vegetable  Alkaloids.  Second 
Edition.    8vo,  18s. 
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Volumetric  Analysis  (A  Systematic  Hand- 
book of) ;  or  the  Quantitative  Estimation  of  Chemical  Substances  by 
Measure,  applied  to  Liquids,  Solids,  and  Gases.  By  Francis  Sutton, 
F.C.S.,  F.I.C.,  Public  Analyst  for  the  County  of  Norfolk.  Sixth 
Edition.   8vo,  with  102  Engravings,  17s.  (3d. 

Fuel  and  its  Applications.   By  E.  J.  Mills,  D.Sc, 
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